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ALTERNARIA—HOPKINS ET AL 


that there was probahl} no substance present speafic 
for dust 

Storm van Leeuven,* m developing his theon' of 
climate or “miasma” as a factor in asthma, reports 
expenments in which gram infected wnth As{>crqilhts 
fnnugalits or w'lth Pcinctllmm produced anaph 3 lactic 
sjmptoms or e\en death m guinea-pigs exposed to it at 
times after the first exposure He also observed that 
penicilha and aspergilh were absent from the air in the 
localities in which asthmatic persons were free from 
attacks He suggests that the influence of locahtj’ may 
be due to the bacteria yeasts and molds growing there 
but attributes the attacks of asthma to substances pro¬ 
duced by these saprophytes rather than to the organisms 
themseh es 

The first definite proof of the causation of asthma 
by fungous spores was apparently brought b\ Cadham ’ 
In 1924 he reported three cases in workers in wheat 
fields due to the spores of the wheat rust (Piicctma 
gramuiis) The spores gave a positne skin reaction in 
these cases and ‘a w'hiff of a few rust spores was 
sufficient to induce a parox} sm ” 

In 1928, Hansen “ reported a number of cases in 
which asthma could be incited by spores of molds 
which he cultivated from the surroundings of the 
patients, who also gave skin reactions to extracts of the 
fungi The species to which he found patients sen¬ 
sitized were Aspergillus fumiqafus AspcrtqiUits glaucits 
or Aspergillus indulatis, and Petiicilliiim “glaucum ” He 
describes, how'ever, a patient who had asthma wdien- 
ever a certain cat entered the room He cultivated 
Aspergillus tiiger from the cat s fur and the patient 
gave a strong skin reaction to an extract of its spores 

REPORT OF CASE 

A man aged 37 had been subject to frequent attacks of 
asthma, which began following a severe bronchitis m child¬ 
hood For the past twelve jears he had had also a per¬ 
sistent eczema of the hands and feet which had recently 
involved the lower leg His father was a leather dealer 
He remembered tliat m his bojhood contact with hides 
brought on asthmatic attacks He had alvvavs associated these 
attacks with the smell of musty but not putrid animal material 
The patient was a mechanical engineer and he had noticed 
that when his machinerj was cleaned he had no trouble if 
washed rags were used but was apt to have an attack if the 
cleaners used unwashed rags He had also had attacks on 
entering old damp houses or antique shops and associated these 
attacks with the smell of mustj carpets He had been often 
able to predict that he would have an attack in a certain room 
or bouse bj the smell when he entered He mvanablv had an 
attack on entering a stable or a menagerie, but contact with 
horses in the open did not cause symptoms 

His attacks of eczema and asthma iiad not always comaded 
On his return to a house where he had had severe attacks of 
asthma the eczema also flared up, but on his moving to another 
house the asthma was relieved but the eczema was uninfluenced 
Repeated cvaminations of the skin from the lesions between 
lus toes and on his hands had not shown pathogenic fungi 
On three occasions however cultures from a patch of eczema 
on his ankle gave a growth of Aspirgilhis iitdiihiis 

During a sea voyage both the asthma and the eczema 
cleared up entirely 

The patient s condition had been thoroughly studied pre- 
viously from the point of view of sensitization Intradermal 
tests showed a definite reaction to several foods abstinence 
from winch was tried without influencing the attacks Intra¬ 
dermal tests were positive also to tobacco insect powder orris 
horse epidermis and dust He reacted to an extract of dust 

4 V'an Lseuicn W s; AllerEW Ducascj Phibdtipliia T B Lirpin 
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from an office where he worked Attacks of 
occur after the use of tobacco or orris or t 
horses 

The history otherwise was irrelevant An 
eczema the patient s grandmother had asth 
examination did not reveal anvthing of signihc 

At the time our observations were begun tl 
returned to the old family house m the suburbs 
he was always subject to attacks On going ii 
cellar to remove some trunks he had a verv sevc 
few weeks later on unpacking these trunks in i 
ment where he had been free from asthma he 
similar attack. 

Knowing that he was sensitive to dust and e 
dust m places where molds grew we exposed 
Sabouraud agar in this cellar Four species of . 
recovered and intradermal tests were made with 
suspensions of the cultures He gave a strong r 
one of these Alicntana 1305 certain speaes of whii 
cause well known plant diseases among them the earlv 
potato ('Hfcniana solant) Ginseng blight ( 4llcnian< 
and apple leaf-spot disease ( 4llentarui malt) Othc 
grow saprophvtically on decaving organic material a 
spores occur m dust along with tliose of the commoi 

TvnLE 1 — Intradermal Riaclwns 


Xltrocen 


Funpnit 

Source 

Preparation 

per 100 t c or 
Dilution 

I 

AKeraorla IJCLj 

Cellar 

Carbon dioxide 

\ rrO -ij mg 

Pc 

•VUernarid iCfo 

Cellar 

extract 
nitered broth 

1^10 000 

Po 

^Itemarlu IWj 

Cellar 

Spore 5u«pen 


Pos 

PaehybasUim (tpccir ) 

Cellar 

efoD 

Spore fDfpeo 


Don 

Spicarin (specie?’) 

Cellar 

Sion 

Spore fn«pen 


Doul 

PonlcnUom (sptclcs > 

Cellar 

SlOD 

Spore suepen 


Doub 

PenIcIllJum 1239 

Cellar 

Sion 

Carbon dioxide 

N = JO mg 

Po^itl 

Poedlomyccs Toriotl 

Room 

extract 

Carbon iHoxlde 

\ 1 mg 

Posits 

Paecllomyc^s vorictl 

Room 

extract 

Carbon dioxide 

POGitlV 

PcnkrlJIIum 122> 

Room 

extract 

Carbon dioxide 

N =: 1 mg 

Po«Itlrf 

THchodcrma kfiniuRJ 

Room 

extract 

Carbon dioxide 

\ = 1 mg 

Doubtfu 

Clrclnello spinosa 14C2. 

Room 

extract 

Carbon dioxide 

\ = CO mg 

Negative 

Aspergillus ni lubn* 

Lesion 

extract 

Carbon dioxide 

\ rrO 7 mg 

PoFltlve 

Ccphalotlieclijra rosenin 

on leg 
fetock 

extract 

Carbon dioxide 

\ = 0 mg 

Po«Ulre 

Asperfiinu* nig r 

Stock 

extract 

Carbon dioxide 

\ =r jj mg 

Nrgatl\e 


cxtroct 


The patient was then caused to inhale a powder prepared 
by drying and gnnding the washed felt from an old broth 
culture of dltcniana 1305 This incited a tvpical paroxysm 
of asthma which required relief by cphcdrine and which 
recurred at intervals for tvvcntv-four hours 

This seemed to prove that some of the attacks of asthma 
were due to sensitization to this fungus It remained to be 
shown whether other molds had a similar cflcct and it seemed 
of interest to determine what tvpc preparation was most 
satisfactorv for testing Intradermal tests with the culture 
mediums used were negative but m order further to exclude 
tins factor extracts were made bv taking the felt from the 
old cultures on maltose broth washing it placing it in a 
mortar with carbon dioxide snow and «and and grinding the 
frozen fungus to a fine powder Tins powder was then 
extracted bv adding a fluid containing 1 per cent normal 
sodium hydroxide 09 per cent sodium chloride and 0 5 per cent 
phenol (carbolic acid) and heating to 56 C for one hour 
The extracts were filtered through Birkcfeld candles and tested 
for stcnhtv Their nitrogen content was determined bv a 
micro-Kjeldahl method The results of some of our numer¬ 
ous expenments arc summarized in table 1 

Table 1 shows the results of intradermal IcMs with fungi 
isolated from the cellar and the room where the patient had 
attacks with a strain isolated from his eczematous lesions and 
with two stock strains 

The extracts of dltcniana Ccphalolltccmm and dstermU-- 
ntdulans were used onh in high dilution bera"— ' 
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,„™t oi Hood ..s, “ 

The percussion note \vm no morning showed Ae 

Roentgen creatly displaced to the right (fig 3) 

heart and the side of the chest was a definite 

In the upper part of the g „ posteriorly the air 

area of pneumothorax ^d ^dh^m ^ 

extended from the apex There was a fracture 

of tlie nght fifth rib anteriorly (fig 4) p^^^.ght hours 
of the right fourth rib ^ ^e.^ral blood clots and 

after the inyury ^^f rirflmost complete return of the 
the next morning there was „onnal position (fig 5) 

heart and after Ac accident re^ealed the heart 

Exammation three and pleural thickening oier 

and mediastinum in nomal posit sl.ght eM- 

the site of the fractured rib (hg o; 
dences of old pulmonary tuberculosis 


COMMENT 

PaWdt 1 sh»», a 

partially rehev^ by X’ld.ties are^that the right lung 
eral months The P'"° ^ ^ patient 2 shows a pneu- 

wtll not reexpand In the hmg Part of this 

mothorax with rest clotted, plugging 

blood was olloSd and was reheted 

a bronchus Massive collapse toliou eu^ suggested that 

by couglung up blood^^l 
3; roSn'cases oF pneumothorax 


Wests statisucs /"S^Xth^Senr^^^^^ 

routine use of the roentS^ > . beliere that his statistics of 
non of silent pneumothorax ipig stated that no 

70 per cent are far too high pneumothorax or wath 

case had yet been '"Xhasiacd the importance of this in 
pleural adhesions and ^ jXas 1928 Jacobaeus 

relation to the theories f “'“fcasM^of massne collapse one 
claimed priority in re^ g patient w ith profuse pulmonary 
,n acute pneumonia and f ,^Xmonary hemorrhage mas- 

hemorrhage. „ ^,th much greater frequency than 

sive collapse that was noted in this patient 

tie hate dionght ,^ ™ btt 'F ho™ cases 

occurred sequential to e occurred It is much 

m that definite P“’™°"®’^ ,J^Xroxhial plug Howerer there 
easier to e-xplain on ^sis o c P possible reflex effect 
,s the trauma and one te^Xg Dr Allens sug- 

la producing the massue ^ „ rommonly m pneumothorax 

gestion that massite collapse xcu ^^^^ pneumothorax m the 

I rather question *3^- ^ r ^ *ere is alwa\s mfec- 

presence of potential in frequently secondan infection, 

twn when we produce i mducing pneumothorax we were 

It sxms to me that if wh exxllent 

also inducing masM\e collap . . ^ pneumothora.x 

„.„,U «.a, a«na ■>;« "“ X >■“>■ “r’’ 

Dr. Joseph L H4R\E\,Uem collapse and an 

tn mind that a compress compressed by air 

Xe^iLml r'Vts’wS* £Tn rsae cSap^Te 

a compressed lung 


“"XX.® 

..sxriLX Va 

complication or as ^ifis Ncry rare indeed to see 
such It surely 0^°" ’ demonstrates rxntgeno- 

one case such as Dr Dar'ey®’ ppeumothoraces howerer, 

logic sigus of both ^ fundamental patholopc 

undoubtedly hate as l«rt of *'ung on that side Surely 
changes a "^sue collapse of jung its contrac- 

as the air is ™h^uced into ^cheM.^th^^^ 

tion gradually occludes la g depends somewhat on the 

The speed of this °oclusio P P® appears then that 

amount of moisture m the b'-oooh'a tx ^ hate different 

,h..e B>o c.ndU,o». m .H» ..d rod 

roentgen signs, ‘°fXothorax to more adt-antage if tte 

our plates m cases of pneumotnora 

keep the atelxtatic proc«s constant > Pneumo- 

ditions show diametnx ^ separated ribs the heart 

thorax shows ^epreX,,,. fuje ^’tisible lung margin and 
displaced to the oppos . . * when it exists alone sho\NS 
increased radiolucency Atelec romnressed ribs decreased 

a raised d'^Pb^g™. "f «ng ^ side Yet 

radiolucency, and bea P conditions may e.xist 

when there is POOO™°f’°J^’°o the picture There 
together with pneumothorax common to these 

arc howcier, two roentgen vshich are com^^^^^ 

conditions Under the and both show 

affxted side on ’{I opposite lung The symptoms 

compensatory emphi'sema ®f *6 op^ ^,th those of pneufflo- 
of massne atelxtas.s are almost‘den i^lwuntm ^ 

thorax which has teen whether 

mild leukoci-tosis, dyspnea ®":^^jl,orax are not due to 
the untoward symptoms o p ^ {i^af pneumothorax, or 
atelxtasis Perhaps in an artifiaat 

remonng e-xcess air if we S' ^ jj. bronchoscopy 

.1., HoneW r„ 1^ 

?;r s ,;;•£?»»« ..p- »«»■» “"x 

•r. m ■Riirxett Denver It is not the extent of the 

s«rr.k?™pt °= .'"H .ta, —!.»> 


PFT ATION of VINCENT'S ANGINA TO 
fusospirochetal disease 
OF THE LUNGS^ 


DWID T SMITH, 

RAI BROOK 


MD 


"r„s “ s 

monary’’Thoug ration of Vincents 

broncli gdndrall) oi 

angina, ‘'’g' *[', ””5 „e tiOTally spJiradic but at times 

fusospirochetal disease ar traced from patient to 

,He "'''rtbrpa^r I g summa?,- ol tbe 

patient In this paper re record three 

reports in the literature , York State Hos- 

tSfs ,meet,on ol 

subsequent extension to the lung decree 

lann-x embarrassed the respiration to such a degree 

IL a tmetaotomy ™s 

inicbea and sputum from balu^^^^ ^ 

organism in practically pure culture - 

•From tbeYirw fXnmnTm 

Larror Rb.nol ^ ^ 

launo-am. do pvdml 1® *56 (Atie 
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PROTOZOAN INFECTION OF THE 
HUMAN BOWEL 

A COMPARISON OF LABORATORY AND CLINICAL 
OBSERVATIONS * 


JOHN F KESSEL, Pb D 

AND 

VERNE R MASON, MD 

LOS ANGELES 


The relation of human intestinal protozoan infection 
to disease is a subject that Ins attracted considerable 
attenUon in recent ^ears but as yet has not reached a 
satisfacton solution One still finds, on the one hand, a 
fev, of the older school Mho regard infection xnth 
Lvdawcba hutolxiica as of no consequence unless asso¬ 
ciated tvith acute amebic dysentery or liver abscess On 
the other hand, one finds a group who not only attn- 
bute manj' gastro-intestnal disturbances to protozoan 
infection but also ascribe certain sj stemic and metabolic 
disturbances directly to intestinal protozoa 

Mobile these extreme views undoubtedly have been 
proposed merelv as a working ht pothesis by those with 
whom they originated, the\ have been the means of 
bnnging considerable discredit to the subject of 
amebiasis in general, in that they have been interpreted 
bj some as haaing been firmlj established As a con¬ 
sequence, some opponents of the sjstemic idea hare 
come to regard primaiy amebic infections in the same 
iiegatne wa\ that the\ regard si stemic amebiasis This 
is indeed unfortunate, for as a result manv important 
cases of intestinal amebiasis have been oierlooked 
The whole subject of intestinal protozoiasis, including 
amebiasis and flagellosis, is in need of further accurate 
iniestigation hi unprejudiced persons and should be 
approached from four main angles 

1 Careful histones should be taken of all cases in 
which laboraton observation reveals protozoa in the 
stool These histones should be taken by the unbiased 
walh the express idea in mind of finding, if possible, 
some cause other than the protozoa to explain the 
sjanptoms In the past it has been far too common an 
occurrence for a clniician to accept a positive laboratory 
report of some intestinal protozoan as radicating that 
the protozoan was actuallj the cause of the patients 
troiibk, and treatment has been instituted according!!, 
ottcii to the neglect of the real cause of the ailment Onlv 
when other causes have been niled out, and the protozoa 
remain as the onlv eliologic factor, is the clinician 
justified in assigning the disturbance directlj to the 
intestinal protozoa 


Read heforc Ibc Sc t.on on Fracticc ot Medicine 
Annual Sc <ion of tte American ’Medical A-sociation 
JUr 12 19-9 


at the Eightjeib 
Portland Ore. 


2 Careful laboraton data should be obtained in order 
to rule out bacterial disturbances, such as tuherculous 
enteritis and bacillary’ dv senten 

3 Careful autopsv records and histologic sections 
should be procured when lesions and disorders arc 
thought to be of protozoan origin 

4 The expenmental method should be employed in 
establishing experimental protozoiasis iti suitable 
animals, e g, amebiasis tnchomoniasis and giardiasis 
in puppies and kittens Monkevs may also be used tor 
obsen’ation m the more chronic tvqies of protozoiasis 

One of us (Kessel and Willner’- and Kcsscl') has 
been interested for some time in experimental pro¬ 
tozoiasis and also in a thorough correlation of laboraton 

Table 1—/»ci4ciicc of Protozoan Infection in California as 
Coinfarcd xinlli Sc era! Other Siinc\s 
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and clinical obsenations on tins subject \\ hilc be was 
on the staff of the Peking Union IMcdical College a 
plan of cooperation between the laWiralorv and the 
medical semce was worked out with the medical staff 
and was emploved to advantage The results of this 
studv have never been published since the clinical 
summanes were not completely tahnlatcd before leaving 
Peiping two years ago However in the Gcncrnl Hos¬ 
pital in Los Angeles opportunity has been afforded for 
continuation of the study, and the present summan is 
the first that has been compiled 


Ulinicnl an 1 1^1 oratorr 
^ lalrcn Trcatncni 


J Kc^scI J E and \\inncr v/ u.nni 

Aspects of Amoebta^ts with a Frclimmarr Jleport on 
China J 30 3S3 396 (May) 1925 

2 Kes el J F Amoeba is m Kittens Infected with Am'ylac frtm 
Acute and Carrier Human Ca and with Tetranucleat- Am b-e jf 
MonVey and of Pij Am. J Hxg 8 313 354 (May) 1928 
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The results show the importance of thorough 
examination of stools for bacteria and protozoa in 
hospitals in the United States, especially m regions 
situated in the warmer climates, and represent a success¬ 
ful departure from ordinar}' hospital routine 

SOURCE or MATERIAL AND METHODS 
In a study of the type here recorded, the greatest 
cooperation between clinical and laboraton departments 
IS required This is necessary (1) m the collection of 
fecal samples for laboratori examniatom, which must 
be obsen'ed fresh, (2) m taking proctologic smears for 
culture, and (3) in procuring the salient points in the 
patients’ histones 
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History sheet for protozoan cases 

We feel that the present studi yields especially fair 
conclusions because the laboratory obsenations and 
clinical observations have been made by independent 
■workers Further, histones have been taken by inde¬ 
pendent internists on different services and have merely 
been summarized and the facts correlated by us There 
has thus been little opportunity for prejudiced con¬ 
clusions 

SOURCE or PA TIEN TS 

The hospital patients in this studj^ were all ill and 
came to the hospital for advice Apart from 18 per cent 
who were Mexicans, most of them did not give a history 
of residence outside the United States 

Of the senes here studied, 60 per cent of all groups 
presented gastro-intestinal symptoms and stool exam- 


JouK A M A. 
Jav I 193J 

Illations weie made as part of the routine In this 
large group there are included those exhibiting actual 
dysentery or diarrhea, constipation uitli and without 
vague abdominal distress, the so-called functional 
neuroses of the gastro-intestinal tract, the definite 
lesions of tlie gastro-intestinal tract, and diseases with 
secondary gastro-intestinal manifestations, such as 
pellagra or tabes It also included a number of patients 
under par in whom a definite and satisfactoiy diag¬ 
nosis, apart from colitis, could not be made in many 
instances 

A small group of arthritic cases has been obseryed 
The correlation of E histolytica infection with arthhtis 
IS small in our senes thus far, but we feel that we have 
an insufficient number to warrant conclu¬ 
sions, and, since further studies are being 
made on this subject, the data will be ivith- 
hcld for later presentation 

laboratorv methods 
Standard laboratory methods hav'e been 
employed for the detection of bactena and 
protozoa For the differentiation of Bacillus 
dysciifoinc, standard sugar reactions and 
agglutination tests were employed In 

examination for protozoa, a combination of 
the fresh smear method w ith saline solution 
and lodine-eosin and the permanent smear 
method in Haidenliam’s iron-hematoxylin 
has been used throughout In addition, a 
large percentage of the fecal samples have 
been subjected to the culture method in the 
standard Ringer’s-egg-serum medium In 

a few cases kmown to be positive and others 
to be negative for E liistolvtica, the com¬ 
plement fixation method desenbed bv Craig ’ 
w’as emploj'ed The results w^ere promising, 
though not conclusive in all cases 
Table 1 shows the incidence of hospital 
protozoan infection in California as com¬ 
pared with several other hospital surv'ey's of 
importance and the California State Board 
of Health report The estimated summary 
of Boeck and Stiles ■* for hospitals in the 
United States is purely' relativ'e since the 
results are obtained from a vanety of 
sources without the employ'ment of stand¬ 
ardized methods Since similar methods 
have been employed in the other surveys, 
they are comparable except for the fact that 
the av'erage number of examinations per case 
vanes m the different surveys This is 
especially low m the results of Dr Sv'ensson ° 
in Sweden, as she records only a single 
examination per patient If her figures had been com¬ 
piled followang three examinations per case her results 
would probably' hav'e been doubled, at least for E tiisto- 
lylica Several interesting compansons may be drawn 
from a study' of this table 

1 Svensson’s report is further evidence that ithe 
intestinal protozoa are not confined to the tropics [but 
are found in fairly high percentages ev en in countnes 
as far north as Scandinavia j 

3 Crais C. F Complement Fixation in the Diacnosis of Infi^on 
mth Endomoeba Histolytica Am J Trop Mod 8 29 38 (Jj»n ) 1928^ t 

4 Boock W C and Stiles C W Studies on Vanous Inte^lnJ 

Parasites (Especially AniQel>ac) of Man Bull 133 Hjb ^ ^ ^ 

H S 3923 , ^ ^ 

5 Svertsson R. A Survey of Human Intestinal Pretezoa iii Swtocat j 

and Finland Parasitology J30 237 249 (OcU) 1928 i h/ 
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2 The reports b) Kofoid, Kessel and Reynolds com¬ 
pare fa\orabl} and shou that the incidence of intestinal 
protozoan infection in California is higher than the 
estimated incidence of infections bi Boeck and Stiles * 
in hospitals throughout the United States 

3 Incidence of protozoan infection is on the whole 
lower in Los Angeles General Hospital than in the 
Peking Union Medical College Hospital E lustolvttca 
IS 6 5 per cent lower Chilomastn and Trichomonas, 
howeier, are slighth higher in Los Angeles Kofoid® 
and Reinolds (1928) show a low incidence of E coh 

Table 2 —Comlarah c 1 aliic of Smear and Culture Method 
m Laborator\ Diagnosis for Intestinal Profocoa 


Infection 

F hlBtolytlcQ 

ChnoinQ«tK 

'I'rlchomonnp 


Smear + 
Totnl Culture + 
77 S2i% 

ir4 59 7 

lOI 613 


Smear + Smear — 
Culture — Culture + 
2 (Tc 

9 1 311 

3 1 42 j 


and a high incidence of Conncilmaiua laflciirt, while 
Kessel (1929) shows a higher incidence of E coh than 
of Conncilmaiua laflcuri These figures demonstrate 
that the personal factor enters into the differentiation 
lictw'een E coh and Coitncilniaiiia lafleiin, Kofoid pre¬ 
ferring to give the benefit of the doubt in slightlj' 
dispersed larjosomes to Coiincihtiania, while we prefer 
to designate as Coiincilmania only those protozoa having 
nuclei with definite, heavily dispersed Iranosomes and 
conclude tint the karj'osomes shownng slight dispersion 
are merely division stages of £ coh Otherwise, one 
w'lll find man) mixed cases of E coh and Coiincilmania 
and will note considerable sanation from dav to day in 
the same patient 

4 Boeck and Stiles show an madence of Giardia 
infection of 103 per cent while all the other sun ess 
show n much low'er incidence of infection ssith Giaidia 

Table 2 shosvs the comparatise sailue of the common 
smear and cultural method in Ringer’s-egg-serum 
medium for E histolytica, Chiloinastn and Tiicho- 
nioi as In this senes it ssill be seen that the smear 
method IS more effectise in detecting E histolvtica than 
the culture method and that as a result of the culture 
nicthod only 2 6 per cent of cases were detected 
which othensise svould base been oserlooked 

Clulomastn and Trichoiiioiias, howes'er, present 
quite a different picture and show' that 31 1 per cent of 
the cases ssere detected bs culture which ssere oser- 
lookcd b) the smear method, and 42 5 per cent of 
Trichomonas cases were diagnosed positise b) the cul¬ 
ture method which were not presiousl) obsen'ed by 
direct smear St John" shosss much more promi«ing 
results 111 the eniplosanent of the culture method for 
routine diagnosis of amehiasis One wonders whether 
his later experience has aerified his earlier conclusions 
and whether he emplo}s the culture method in prefer¬ 
ence to the smear method 


\ALUE or BACTERIAL CLLTLRE IX PROTOZOIASlS 


The question of performing bacterial cultures in 
cases found to be positne for intestinal protozoa cannot 
fail to iiiiiircss one as being of aailiic in regions where 
epidemics of bacillan dasenter) are common Bacteno- 
logic culture was performed as a routine in cases of 
amebic dasentcra in Peiping, where the ratio of bacillar) 
dasentcra to amebic dasenter) aaas about ten to one 


Kofoid C, A Statistical Sumtnarj of Persons Examined for Pro- 
^ oa, in California Sutt Itoard of UtaUh TvrenU Ninth Biennial Report 
^^aepmento Calif California State Printing Office 1920 p 93 

John J H Practical \ altie of Examination for Endamoeba 
llistoljtica by Culture J A. M A 80 1 1272 (April 24) 1926 


Knoaa les ® has also raised the question of a possible 
relation betaaeen acute amebiasis and streptococcus 
infection, and also the question of whether diarrheas in 
which Trichonioiias were found were not actualh caused 
b\ B dv-fciiRriuc rather than b\ Trichomonas 

In this countre, where bacillar) d)senter) is 
relatively rare one would question the merit of per- 
fonning a routine bactenologic culture in all positne 
protozoan cases How ei er, in order to collect accurate 
data on this point such a routine was established 
Instead of cultures being taken onh of the stool for 
bacteria, smears were made wheneier possible at the 
time of proctoscopic examination and cultures of these 
smears taken for bacteria 

Table 3 shows the bactenologic cultures yielded by 
fifty-nine cases ot £ histohiica thirt)-three cases 
positne for Giardia forte-three cases positne for 
Clulomastn, and forte-eight cases positne for Tricho¬ 
monas It eeill be seen that gram-positn e cocci, either 
streptococcus or the gram-positne diplococcus of 
Bargen, hae e been found in a feee instances and also that 
B dvsciitcnac has been present, most commonl) in 
Giaidia infections, in children 

Hoeeeyer the correlation of protozoan and bacterio- 
logic infection evas not sufficientle high to obscure or 
make negatn e the pathogenic role of the protozoa 

During the period of this inaestigation, sixta cases 
of B d\sciitciiac Flexner, Shiga or Morgan ha\e been 
detected in the Los Angeles General Hospital Of 
these three haae also been positiye for E histolytica 
five for Giardia, three for Chiloiiiastiv and two for 
Trichomonas 

In a series of cases negatn e for intestinal protozoa, 
used as controls, B u'clchti showed a similar incidence 
to that found in the senes recorded in table 3 This 
would indicate that there is no special correlation 
between this organism and intestinal protozoan infec¬ 
tion 

CORREI^\TIOX OF INTESTIX'AL PROTOZOA WITH 
CLIMCAL aiAMFESTATIOXS 
In this stud), )ust as soon as a positive laboratory 
observation for some intestinal protozoan was obtained, 
a report of it, together with a copy of the accoinpain- 

T \BLr 3 —Pireeutaqe of Positite Baetenotogic Obser-atwus 
-tiuoiig Patients Harboring Intestinat Protosoa 
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ing histon sheet for protozoan cases, was sent to the 
ward As much special work e g gallbladder d\e 
senes proctoscopic examination, gastro-anaU sis and 
roentgenograms of the gastro-intcstinal tract senes, was 
accomplished in eicia case as was consistent i ith the 
case in question 

Tables 4 and 5 ha\e been compiled Iroin a stud) and 
das'llfication of the data derned from patients histones 

In this senes ten cases haie showai a tipical tropical 
or amebic disentei)' and amelias haae been detected in 
the pus from typical amebic Iner abscess in four other 
cases Such cases gue no doubt as to their origin It 

^ Enorle R An Inlrajuclicn to Medial Proto ooIogT Calcutta 
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IS the more chronic t)pe of case with which we are 
especially concerned in this study 

Two cases of this senes were diagnosed as Hodgkins’ 
disease One showed a small trace of E histolytica in 
the stool and the other did not Secbons from lymph 
glands, taken by biopsy and at autopsy, did not reveal 
any organisms that gave the charactenstic appearance 
of amebas 

The proctoscopic examinations have not yielded as 
high an incidence of ulcerated colons as was hoped 
However, when one considers the work of previous 
investigators (Rogers" and Clark^") one appreciates 
that the greatest number of ulcers in cases of chronic 
amebiasis are situated in the upper colon and cecum, 
be 3 'ond the reach of the proctoscope 

In our summary, the cases have first been grouped 
into SIX groups as follows 1 Negative for protozoa, a 
senes which may be looked on as a control group In 
all these cases, four or more examinations have been 
made for protozoa and the chances for a positi\e pro¬ 
tozoan infection are consequently lessened 2 Harmless 
protozoa, a series including cases positive for E colt, 

Table 4 —Distribution of Protocoan Infection 4inong Tzvo 
Clinical Groups * 


Xnmbcr ol Onjcs Number of Coses 
In Which 0 In Which ho 

- Blsente Other Disease Other 
than Colitis than Colitis 

Is Present ond l« Present ns an 
Total Which la Adenuata AdeqaateEx 

hum to Feplaln Whole planntlonof 

her Clinical Syndrome Clinical Syndrome 
of ,-«-, .-■-. 
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• In one the diagnosis iras adequate to earplaln the clinical syndrome 
and In the other the diagnosis other than colitis rras Insuthclcnt to 
explain Ejanptoms 


L Jiaita or Coimcilmaiita lafleiin without the presence 
of other protozoa 3 A senes of cases positi\e for E 
histolvlica, most of which did not have complicating 
infection of flagellates 4 A series of cases positive for 
Giardia vathout E histolytica or other flagellates 5 
A senes of cases positive for Chiloinastix without E 
histolytica or other flagellates 6 A senes of cases 
positive for Trir/ioiiioiinj without E histolytica or other 
flagellates 

These six groups were then studied with reference 
to the percentage of distribution of vanous types of 
sjmptoms within each group 

Table 4 shows the companson among two major 
clinical groups, one m which some disease other than 
colitis was present and which in itself appeared adequate 
to explain the whole clinical picture The second group 
was a clinical group in which no disease other than 
colitis was present as an adequate explanation of the 
s}mdrome 

The word colitis is used here to mean literally 
“disease of the colon ’ The usual clinical mani¬ 
festations of this group are malaise, loss of weight, 
usuall} not recent, diarrhea at times, and colonic distress 
with tenderness and gas 

9 Rogers L. Bor\el Diseases of the Tropica Oxford Medical Pub¬ 
lications, 1921 , 

10 Clark H C The Distribution and Complications of Amoebic 
Lesions Found in One Hundred and Eightj Six Postmortcra Exmrnations 
Proc, Internat Conf on Health Problems in Tropical America Boston 
L-nitcd Fruit Company 1924 pp 36o 379 


A study of the two groups wall show several interest¬ 
ing comparisons 1 Those negative for protozoa and 
those harbonng the harmless protozoa were distributed 
witlun the hvo groups about equallj, thus supporting 
the conclusion that cases positive for E coli, E mna 
and Coiiiicihnania lafleuri do not show a higher percent- 
age of colitis symptoms than cases not presenting pro¬ 
tozoa It may be questioned why E coli, E mm and 
Coimcilinaiiia lafleuri are placed together in a single 
class Each species was studied singly first and there 
was practicallv no ^nation in their individual dis¬ 
tributions Subsequently they w'ere classed together 

2 Cases positive for E histolyttca yielded 52 per 
cent in the colitis group or three times the number 
afforded by the negative group 

3 Of the cases positixe for Giardia, 32 per cent fell 
in the colitis group This is about ti\ice as high as the 
negatn e cases but 20 per cent less than the E histolytica 
cases A further division of the cases positive for 
Giardia into adults and children shows that colitis 
symptoms w'ere encountered twice as frequentlv m 
children as in adults The series is small but supports 
the view that giardiasis symptoms are found much more 
commonly in children than in adults 

4 Cases positive for Chilomastix showed 27 per cent 
with symptoms of colitis This is about twice as 
many as were found in those negative for protozoa 
or m those in which commensal protozoa were harbored 
It is about half as high as the colitis group in the cases 
positive for E histolytica 

5 Thirty-two per cent of the cases positite for 
Trichomonas fell into the colitis group In fact, there 
IS little vanation in tJie colitis group between the dis- 
tnbution of Giardia, Chilomastix and Trichomonas 

In conclusion, on the basis of data in table 4 one may 
state that m a senes of cases which did not gl^e 
eiidence of am disease other than colitis as an adequate 
explanation of the clinical sjmdrome, first, those 
positne for E histolytica w'ere three times as frequent 
as those negative for protozoa or positive for com¬ 
mensal protozoa, and, second, those positue for flagel¬ 
lates were about hvice as frequent as those negative for 
protozoa or positive for commensal protozoa 

From a statistical consideration it seems that one is 
justified m assuming that the organism found in this 
more frequent association mai be in some w'ay respon¬ 
sible for the colitis sjmptoms Such a contention, 
howcNer, must have expenmental support 

Table 5 shows the frequency with which cases (1) 
negative for protozoa in which (2) commensal pro¬ 
tozoa, (3) E histolytica, (4) Giardia, (5) Chilomasin 
and (6) Trichomonas are present are associated with 
certain clinical symptoms important in the study of 
gastro-intestinal diseases 

Throughout one sees little difference in the percent¬ 
ages between those negative for protozoa and those in 
which the harmless protozoa are present 

The followng considerations from this table are of 
interest 

1 Eudameba histolytica is the organism most com¬ 
monly associated x\ith diarrheic and colitis symptoms, 
it being present in 66 per cent of the cases Giardia 
was present in 44 per cent, Chiloinastir in 31 per cent 
and Trichomonas in 34 per cent, while the gp'oup 
negative for protozoa give an inadence of 26 5 per cent 
with such symptoms 

2 E histolytica is found more frequently assoaated 
ivith cases showing a chronic colitis than ivith cases 
showing an actual dysentery or diarrhea 
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3 Fort} per cent of tlie cases m which E histolytica 
^\as present show a chronic cohfas, while onl) 20 per 
cent of those positive for Gtardta, 21 per cent of those 
positne for Clnloinast r and 18 per cent of those 
positive for Trichomonas show this s}'mptom 

4 There is no particular increase in an} group of 
infections in the “spastic colitis” group, and these all 
compare favorably with the negatne senes This 
would support the hypothesis that “spashc colitis” is 
not etiologically related to infiammatoi} disease, at 
least to an} produced by protozoa 

5 In about 25 per cent of the patients in all groups 
the bowels are constipated This does not support the 
notion so often expressed that constipation is a special 
s}Tnptom of amebiasis 

6 ho single protozoan is associated frequently with 
gallbladder disease and duodenal ulcer m this series 
with the exception of Chilomastn, which is high m 
the gallbladder group and Trichomonas, which is high 
in the duodenal ulcer group Lmch obsen es “that 
a clinical diagnosis of clironic cholec} stitis w as recorded 
in about twnce as many of the earners of Trichomonas 


are present in a low percentage of such cases and when 
present mar ha\e a beanng on the histor} Ther are 
insufficient!} numerous in Los Angeles, howeier to 
obscure the clinical picture of protozoiasis in a high 
percentage of cases B d\scntcriac lias been found 
most commonl} in Giardia infections among cliildren 

4 In a comparison of hospital cases positne for 
intestinal protozoa with cases negatne for intestinal 
protozoa the following general deductions nia\ be 
drawn 

(a) Patients harbonng £ co'i, £ nano and Council- 
mania laflcun do not exhibit gastro-intestiml s\ mptoms 
more frequenth than those negatne for intestinal 
protozoa 

(b) Patients harbonng £ histohtica exhibit colitis 
simptoms about three tunes as frequenth as those 
negatne for intestinal protozoa This fact emphasizes 
the importance of routine examination for £ histolytica 
m patients who exhibit gastro-intestmal smiptoms 

(c) The group positne for flagellates (Gtardta, 
Cliiloinastir and Trichomonas) is assoaated more fre- 
quentl} with gastro-mtestinal s\mptoms than the groups 


TCBLE 5 —Frequency Which Cases Arc Associated -Lith Diarrhea Chronic Cohns 

Constipation Catlbladdcr Disease and Duodenal Ulcer 
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• Fxdnfive of baclllun dyientery 

i Percentaces In tb(f column ore hlclicr than In table 4 because they take Into account dJarrbelc and coUlls eymptoms that may be euper 
Impojed In case# presenting an otherwl e adequate diagnosis 


and Chilomastiv as in the flagellate free ” One cer- 
tainh would not conclude that gallbladder disease and 
duodenal ulcer are caused b} either Chilomastn or 
Trichomonas It would seem feasible, howerer, to 
assume that these protozoa are present in conditions 
associated wath Inperacidity and hvpo-aadit} in such 
high percentages because the} possess a greater range 
of culture vanabihti tlnii the other protozoa in question 
We liave found Chdomastir and Trichomonas grownng 
m mediums show mg a range in />h from 7 7 to 3 8 

SCMVARI AND COXCLLSIOXS 

1 Patients in the Los Angeles CounU General 
Hospital, 60 per cent of whom showed colitis snuptoms, 
gaie an incidence of intestinal protozoan infection 
similar to that in cases examined hi Kofoid m the 
California State Board of Health and somewhat higher 
tlian that estimated b\ Boeck and Stiles for hospitals 
throughout the Lnited States 

2 Routine culture of stools in Ringer s-egg-serum 
medium has not increased appreciabl} the percentage 
of £ liis1o!\ttca infection oier examinations made hi 
the standard smear method, though both Chilomastiv 
and Titchanionas ha\e been noticeabh increased 

3 Routine bactenologic culture of material from 
proctoscopic smears and fresh stools, for B d^snitcnac 
and gram-positi\e cocci from cases found to be positne 
for intestinal protozoa, lias showai that these bacteria 

n Lvneh K. M The FlagrlLted Proto *oa of the Intcsune Am. I 
Trop Med. 8 345 352 (July) 1923, 


negatne for protozoa or positne for the commensal 
ainebas This association, howeaer, is less frequent 
than in the group positne for £ histohtica 

(d) Twice as man} children found to harbor Giardia 
exhibited gastro-mtestinal s} mptoms as did the adults 
who harbored Gtardta 

(c) ' Spastic colitis ’ and constipation are not asso¬ 
ciated more commonh with the groups harbonng an} 
ntestinal protozoa than with those negatne for intestinal 
protozoa 

(f) Cases showing s\mptoms ot gallbladder disease 
and duodenal ulcer show an increased inadence of 
Chilomastiv and Trichomonas infection 
Los Angeles General Hospital 


ABSTRACT or DISCI ssro\ 

Dr. I \ MelsTO'-n Memphis I am interested in finding 
protozoa m surgicalK ixmosed appendixes Mant times I am 
confronted with tissue remoted bj surgcri chnicalK diagnosed 
as iiitlammaton and hate found it to be nonmflammaton I 
ha\c been embarrassed in some mstanees laiowmg that the 
remotal of such an organ was done bccau c the patient suffered 
from abdominal simptoms \et when the material \ as placed 
m rat Itands I was unable to demonstrate the presence oi 
inflammaton change This experience led me to comidcr the 
contents of tlic ga^tro intestinal tract or the appendix and the 
contents of the appendix In a <eries oi 310 surgicalK rcmoxetl 
appendixes I found flagellates eight time These flagellates 
were identified as Chilomastix niesi ih In addition to that I 
found Endaii eba I tslohliea twchc times 'omctimcs a'^ociatcd 
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With the acute inflammatory process, sometimes associated with 
a chronic process, and sometimes present without any demon¬ 
strable microscopic ciidence of inflammation It led me to 
consider whether the so called harmless type of protozoan occa¬ 
sionally present in the intestinal contents was as harmless as 
we seemed to beheie because of tlie absence of invading power 
I hare noticed this If induiduals who have a tendency to 
allergy happen to carrj the so called harmless types of protozoa, 
thej have eczema and their nervous system is cxtremcl> upset 
I recall more than jine case in which the patient complained 
onlj of nervousness and I found the intestinal contents heavily 
charged with flagellates As soon as the flagellates were 
removed, the individuals condition was improved As to the 
relationship of climate to protozoal infestations, we find them 
m Memphis in large numbers Individuals harboring animal 
parasites have low metabolic rates The cutaneous manifesta¬ 
tions of the host of protozoal infestations are often confusing 
It has been mj experience that one can demonstrate eosmo- 
philia in the host of animal parasites The percentage of 
eosmophiln vanes with the hypersensitive state of the indi¬ 
vidual As to the identification of the protozoa, I have used 
Dr Craigs improved culture method and have been able to 
cultivate the flagellates, and also the amebas, but not as often 
as I am able to pick them up m the moist mount in smear I 
employ vital staining and use a mixture of glycerin, iodine and 
eosin stain before I fix them I am fairly successful in iden¬ 
tifying them in this way 

Dr Frank Smithifs, Chicago We are living in an age 
of so called colitis Some one recently said that for all Ins 
patients the diagnosis of colitis was advaiiiced m 40 per cent 
The authors have emphasized one important point, namely, that 
when a diagnosis of colitis is made it should not be tlie end 
but the beginning of tlic investigation, because in a number of 
these chronically recurring instances of ‘colitis ’ we deni vvitli 
protozoic infestations of the bowel or some of its associated 
appendages One has been mentioned by Dr McIntosh—the 
appendix I have already placed on record thirty instances of 
parasitosis of tlie biliary passages and the gallbladder in which, 
at the time of operation, I found the same protozoa in the gall¬ 
bladder contents that I found on duodenal drainage. These 
were instances of frequent recurrences after the parasite had 
been eradicated from the alimentary tract We should get 
out of our minds the idea that amebiasis means “dysentery" 
'N When the individual carries the protozoa in the encysted stage, 
he may have no symptoms whatever Yet that individual, when 
the cysts develop to vegetative organisms, has definite evidences 
of active colitis, frequently associated with diarrheic stools or 
actual diarrhea The reason California boasts many of these 
conditions is that observers have been looking for die para¬ 
sites They arc widespread Amebic colitis in Eskimos has 
been recorded In cities adjacent to rural communities one has 
no difficulty in finding intestinal protozoa AVe have found 
about 300 instances among 3,600 patients >Iany of these 
patients were being treated for “colitis” by vaccines, scrums, 
diet and medicines The infestation is largely spread by care¬ 
lessness about drinking water and by the free ingestion of raw 
roughage and fruit As a result of the publicity emanating 
from sanatonums and newspaper “health” columns, there arc 
many roughage eaters These roughage caters are potential 
manure caters, because garden truck is contaminated dunng 
growth by the dejecta of barnvard animals, or by impure water 
The problem which we are facing with regard to the treatment 
of patients is serious, not only is there “colitis” but instances 
occur in which the colon has become scarred deformed and 
deficient in function after the organisms have been eradicated 
Systematically, the liver, the brain, the testicles, the joints and 
various parts of the body may be affected The stools are 
negative, but the parasitosis and its consequences remain 
Dr J F Kfssel Los Angeles Dr McIntosh has collected 
some interesting data, and I should judge has a fertile field in 
his part of the country for further investigations of significance 
Dr Smithies experience apparently leads him to accept the 
conclusion that most of the intestinal protozoa arc pathogenic 
and that they may produce secondary systemic infections as 
well as primary foci of infection Although we recognize the 
importance of the role plaved bv certain of the intestinal pro¬ 
tozoa in disease and have tried to emphasize what we consider 


to be some of the significant points in our paper, our experience 
has not led us to accept as proved all of the generalizations 
indicated by Dr Smithies There are two points in our paper 
which I should like to clarify The first concerns the meaning 
we hav'e given to the vv'ord “infection ” We have used infec 
tion to mean the establishment of parasites within a host with¬ 
out reference to disease conditions which may or may not 
result Such parasites may multiply within the host, for 
example, protozoa multiply within the intestinal tract Infec¬ 
tion is thus differentiated from infestation, winch indicates a 
condition m which organisms are harbored and do not multiply 
within the host, for example, hookworm does not multiply in 
the intestinal tract Second, with reference to the pathogenicity 
of ffagellates, vve do not want to give the impression that we 
have said definitely that the intestinal flagellates are pathogenic. 
In a certain jierceiitage of instances they are associated with 
cases that present clinical symptoms, and the evidence of the 
past IS certainly just as strongly in favor of their pathogeniaty 
as It is in favor of their being iionpathogenic The question, 
however, is still open for consideration and needs investigation 
1 think It should be investigated together by the clinician, by the 
pathologist, and by the experimentalist In some of my experi¬ 
mental work in kittens, I have observed invasion of tneho- 
monads into the tissue In other cases, however, there was no 
tissue invasion but merely a necrosis and catarrhal inflamma¬ 
tion of the mucosa I have also seen an autopsy m the Los 
Angeles General Hospital m which tnchomonads were present 
m great numbers and in which the cecum presented the charac¬ 
teristic mucoid condition just described for kittens There was 
however, no invasion of the tissue by the flagellates Wenyon, 
on the other hand, has found invasion of tnchomonads into the 
human bowel, although he suggests that the invasion may have 
been the result of postmortem change I do not flunk that we 
have stifficient evidence collected to make a definite statement 
concerning the pathogenicity of the flagellates 
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Cooke ^ was probably the first to emphasize the 
importance of dust as a cause of astlima In 1922 he 
reported that in 327 cases of asthma a reaction to dust 
of diagnostic importance was found in 109, or 33 per 
cent He found the activity of the dust was diminished 
when it was heated at 100 C in a sealed tube and was 
destroyed when it was boiled m an open vessel He was 
unable to correlate this reaction in Ins patients with their 
sensitization to Icnown constituents of dust He states 
in Ills conclusions “The new procedure of testing dust 
extracts has shown the presence of a sub¬ 

stance in common house dusts which is an important 
factor but the nature and source of which are as yet 
unknown ” 

Cooke’s observations on the frequency of dust 
sensitiveness in asthma have been abundantly con¬ 
firmed McLaughlin - reported that, of 1,186 patients, 
63 per cent were dust positive and 126 reacted to dust 
alone Rowe ^ reported 160 cases, of which 42 per cent 
were dust positive He thought the reactions were 
probablj' explainable the presence in the dust of such 
substances as animal dander, hair, orns or glue and 


* From the Department of Dermatology and the Laboratorv for Med 
ical Mixoloffy Columbia University College of Physicians and Surgeons 
J Cooke R A J Immunol 7tl47 (Marc^ 1922 t a it a 

2 McLaughlin J S Skin Tests in Patients with Asthma J A. il A 

69 663 (Sept 10) 1927 , _ . , . j r 

3 Rowe A. H House Dust m Etiology of Bronchial Asthma and ol 
Ha> Fever Arch Int Med 39 498 (April) 1927 
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extracts gaA e positn e percutaneous reactions Prausnitz- 
Kustner tests with the patient s serum and the extract of 
4Iteniana 1305 uere made in three normal individuals and 
were positn e Attempts at passive sensitization of guinea-pigs 
to AUcniana failed 

In order to determine whether these skin reactions uerc 
significant, inhalation tests i\ere made with the preparations 
listed m table 2 The patient cooperated wholehearted!} in 
submitting to these tests, some of which iverc followed by days 
of distressing asthma 

Table 2 — Prcf’aratioiis Used in Inhalation Tests 


Preparation 
Alternana ISOj (cellar) 

Dry powder uiihentcd 
Dry powder lieatcd at uO O 24 lioors 
Dry powder heated at 100 C 2 hours 
Carbon dlowlde extract heated at 60 O 1 hour 
Broth trora 3 months culture filtered through 
Berkcfeld filter 

Broth culture as above heated at 100 C 1 hour, 
sealed tube 

Broth culture as above heated at 100 C 1 hour 
open tube 

Broth culture distillate obtained under diminished 
pressure at from 40 to 60 C 
rirelnella Eplno«ni 1102 

Dry powder heated at 50 O 43 hours 
Penicllllurn glaucum (stocL) 
bporcs unheated 
Pacellomyces varlotl (room) 

Dry powder heated at aO C 43 hours 
Pinlcllhum 1229 (room) 

Dry powder heatrf at DO C 4S hours 
Aspergillus niger (stoeL) 

Heated at 100 O 1 hour 
Cepbalotheclum roscum (stocL) 

Dry powder, heated at 60 O 43 hours 


Beactlon 

Marked asthma 
}llld asthma 
ho symptoms 
bo symptoms 

Severe asthma 

Trace of asthma 

bo cflcct 

bo elTeet 

Marked asthma 

bo symptoms 

bo BymplomB 

bo symptoms 

bo symptoms 

bo symptoms 


The inhalation tests were made in the case oi fluids by 
spra}ing with an atomizer while the patient inhaled vigorousl} 
and in the case of powder by blowuig powder into the mouth 
while the patient inhaled 

Typical attacks of asthma began a few minutes after 
inhalation of spray from a broth culture of Altirnana or 
of powder prepared by drymg and grinding the fungus 
Heating at 100 C practically destro}ed the activity of the 
preparations and prolonged heating at 56 C weakened them 
This heat sensitivity is of interest because it is similar to that 
observ ed by Cooke * in dust extracts 

Control tests with the substances which produced attacks 
made on a normal individual not subject to asthma, produced 
no effect 

In an attempt to determine whether the asthmatic attacks 
were produced by flying spores or by some volatile substances 
given off bv Alternana a distillate w^s prepared from a broth 
culture bv boiling it under reduced pressure at a temperature 
of from 40 to 50 C This distillate had an odor which the 
patient regarded as characteristic, but inhalation of the spray 
did not produce symptoms 

The patient showed tlie most marked sensitiveness to 
Alternana and this fungus also incited asthma He showed, 
however, definite skin sensitiveness to Ccphalothecinm 
Paecilonnces and Pi nteillinni, preparations of which failed to 
induce asthma Coiiverselv, one of the Ctrcmclla provoked 
asthma but failed to give a skin reaction This lack of com¬ 
plete correlation is in accordance with numerous observations 
that skin reactions in asthmatic persons give only a lead 
toward the identification of the causativ e agent 

Comparison of different preparations indicated that unheated 
filtered broth from an old culture was the most effective prep¬ 
aration The fact however, that the patient reacted to the 
washed felt when dried and powdered or extracted, indicated 
that the reaction was due to some substance in the fungus 
rather than to a substance which it produced m the culture 
medium It seemed indisputable that some substance in at 
least one fungus ( Alternana) could incite asthma in this 
patient In view of the fact that the spores of these fungi 
are small that they travel great distances and that they are 
so omnipresent that culture mediums cannot be exposed for 
any len^i of time to the air in most localities without the 
deposition of some of these spores, it seems probable that the 
spontaneous attacks in this patient were due to the inhalation 
of fungous spores The patient’s own observations as to the 
localities and conditions in which he was most subject to 
at acks bear out this hj pothesis 


DESCRIPTION OF FUNGUS 

AUcniana is a common form genus of the hypho- 
ni} cetous fungi, belonging to the family Demattaccac ^ 
The genera of this family are charactenzed by the 
presence of dark or smoky cell walls which give the 
colony a dark, almost black appearance The genus 
AUcniana has large, dark brown, many celled, munform 
spores, usually borne in chains on well differentiated 
colored comdiophores These spores are widely dis¬ 
tributed m nature since the species grow on V'arious sorts 
of decaying matenal The mold is often obtained as a 
contaminant in Petri dish cultures, though perhaps not 
as frei^uently as Aspergillus or Pcincilhnin Species of 
AUcniana are frequently referred to under the name 
Macrosponuin, and many speaes have been described in 
botanic literature The charactenstics of the fungus 
given are usually insufficient for identification, so that 
the determination of the species from a culture specimen 
IS difficult unless its natural host or habitat is knowm 

Elliott ® has made one of the most thorough studies 
of the genus Alternana- and has arranged the various 
species in groups based primarily on spore measure¬ 
ments The description of the genus, as given by 
Elliott, IS as follows 

Alternana, Nces Comdiophores solitary or fasciculate, erect 
or subdccumbent simple or branched generally short, colored 
Conidia munform often with few longitudinal septa, ovate, 
obclavate, or elongate, always with more or less definitely 
pointed apex, often long beaked, colored, under favorable 
conditions forming cliams 

In the few cases so far prov'ed by culture experiments, 
the species represent the comdial or imperfect stage of 
the genus PIcospora, one of the Ascoiiiycctcs (Culture 
1305, with which the expenments in connection with the 
causation of asthma were conducted, may, how’ever, 
belong to some other genus of Ascoiiiycctcs and the 
connection must be proved by culture expenments) 

Species of AUcniana may be included in the group of 
fungi imperfecti which are prone to mutate or saltate m 
culture, so that two or more distinct tjpes of mycelial 
growth develop in a culture onginallv denved from a 
single spore By isolating and transfemng fragments 


Table 3- 

—Spore Mcasnicincnts* 


Series 

•Width 

Length 

Age Days 

I G 

1013 

2SC3 

4 

n G 

10 

2o 40 

7 

ni G 

06S 

21 31 

10 

IV R 

7 S5 

27 C2 

5 

VR 

8n 

23 71 

9 

Areroge race G 

Average race R 

0,95 by 2013 

8 03 by 27 30 


* These figure* represent 
cvpre8*ed In microns. 

for each ficrlcs the 

average for 

JOO spores 


of liyphae (or spores if they are present) from the two 
kinds of mycelium, the two races can be cultivated 
separately, whereby each shows its peculiar characteris¬ 
tics to better advantage Bonde,® in grovvung a chromo- 
genic race of AUcniana solaiii, obtained a saltation 
appeanng as a darker, faster growing sector in plate 
cultures Transferring strains from plates to tubes 
and vice v^ersa is apt to result in a saltation Roberts,’" 
working with Alternana mail, obtained two distinct 

7 W^e arc indebted to Dr B O Dodge and Dr Margaret B Churcb 
for adicce and assistance in the mjcoloffic Tiork, 

8 Elliott J A- Taxonomic Characters of the Genera Alternana and 
Macrosporium Am T Bot. 4t 439 476 1917 

9 iJonde R Physiological Strains of AJtemarui SolanI, Phyto- 

lothology 19: 533 548 1929 , •«» i 

10 Roberts J R. Morphological Characters of Alternana Man 
J \eTU Research 2 7 699 708 1924 
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races as the result of saltations in a culture den\ ed from 
a single conidium Saltant A was unstable for ten 
generations and then became constant, while it required 
fiftv-seven transfers to obtain a stable race of the second 
saltant B The production of larger conidia by race B, 
Roberts thinks, is incident on their location near the 
surface of the medium 

During the progress of our work on asthma, Altci- 
naiia, culture 1305, was grown on a honey agar and a 
Sabouraud’s medium There was no indication that the 
stock culture was not a pure culture of a single form of 
Altcnmi la \\ hen, however, the fungus was trans¬ 
ferred to corn-meal agar, there appeared to be two 
tjqies of mjcehal growth, suggesting that perhaps a 
mutation had occurred as the result of changing the 
medium At the center of the culture there w'as an 
excessne development of a grayish green to olivaceous 
mat of fluffv aerial hyphae such as characterized the 
original culture A great many chains of comdia were 
formed in this region Within the medium, and par¬ 
ticularly at the margin of growth the iii 3 cdiuiii was 
coarser and of a reddish brown In order to prove 
vv hether or not the culture was mixed and now contained 
two different nnceha or races of AUcrmna, it was 
necessary to make single spore cultures A number 
of single conidia were isolated vnth the aid of a 
binocular dissecting microscope from the greenish cen¬ 
tral area of growth, and after they had germinated 
thej were transferred to tube cultures Although the 
reddish brown mjeehum appeared to be producing 
some conidia, it was impossible to tell this with certaintv 
It was necessarj' to tease out fragments of hvphae a 
few cells in length After these had sprouted out so 
that tip ends of the new branches could be cut off and 
transferred to tubes, the original fragments were 
mounted on slides where they could be examined with 
high power to prove that the branches of h}’phae trans¬ 
ferred actually came from the reddish brown fragments 
In this way two distinct races of Altcrnana have been 
obtained from the original culture 1305 One race, G, 
develops a characteristic green to olivaceous niycehum 
and an abundance of fluffy aerial hyphae Race R pro¬ 
duces only a coarse reddish brown mjxehum, and aerial 
growth IS not noticeable 

Ill the absence of knowledge of the natural plant host. 
It IS necessarj to rely on spore measurements in the 
identihcation of the species of Altciiwna which vve 
obtained m the case reported here The spores for 
measurement were taken from corn-meal agar tubes and 
placed on a slide in a drop of mounting fluid which 
does not alter the size of the spores All of the cultures 
represent single spore strains In all, 500 spores were 
measured, in five series of 100 spores each Each series 
consisted of four sets of tvventv-five spores each set 
being taken from separate culture tubes The mean 
width and length for the 100 spores of each scries arc 
shown! Ill table 1 

These measurements sliow tint there is a coinpara- 
tivelv small difference in the size of the spores of the 
two races and would place our species in Elliott’s 
4ltiiiiaria hiiuts group, for vvhicli he gives the limit 
of spore measurements as follow s wadth, from 7 to 20 
microns, length, from 11 to 50 microns The tvpes of 
spores loimd in the two strains G and R are shown in 
the accompanvaiig illustration In L and /, chains of 
spores from races G and R, respectiveh are shown 
1 he spores of these chains show what the measurements 
seem to indicate, nameh, that the conidia produced bv 
the red-brown race R are somewhat narrower in pro¬ 
portion to their length than those of race G There is 


not enough difference to take either race out of 
Elliott’s A tenuis group The spores of Roberts’ 
saltants A and B show a much greater difference and 
his races are positivel}' known to have arisen from a 
mveehum onginally denved from a single spore 

It IS interesting to note that spore measurements of 
our races of Altcrnana compare verv well with those ot 
Roberts’ A niali and that some of the conidia have 
verrucose walls It is an old custom among fanners 
to store apples in the cellar for winter use and it mav 
well be that, in this waj, the particular cellar in which 
our patient contracted such sev ere attacks of asthma liad 
become contaminated with Altcrnana malt or wath a 
race closel} related to it As soon as the opportunitv 



A B C D conidtophorcs and de\ eloping connJia of race R (7 // / 
the same for race G H a complcle chain of conidia of race R J the 
•amc for race G F » rough wall conidium of race U All drawings were 
made to the scale indicated rvith the aid of a camera lucida 

offers, tests will be made to determine whether our races 
G and R show anj difference m their ability to bring 
on asthma 

COMMEXT 

The observations previousl) made by Cadlnm, van 
Lccuvcn and Hansen, and those here described offer 
an explanation of the activ it} of dust in producing 
asthma 

As to tlie relationship of mold sensitiveness to the 
eczema in our patient, we have no conclusive evidence 
We know onl} that be gave a skin reaction to the 
mold frequenth recovered from his skin lesions It 
is interesting, how ever, to note that Hilgermann ” and 

Ililgcrrcann IL Munchen tned Wchnschr GCi 702 (June lOJ 
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Niethe attributed certain cases of eczema to sensitiza¬ 
tion to common molds 


SUMMAR\ 

In the case of asthma reported here, the attacks 
occurred m locations in winch mold spores were 
abundant The patient showed extreme skin sensitive¬ 
ness to a strain of Alleinona recovered from a house 
in which he had attacks Attacks were induced in this 
patient bj' the extract of AUcrnaria in powdered form 
and also by the broth m which it had been grown An 
attack was also induced by the dry powder of one of 
the CircwcUa isolated from another room in which 
he had attacks He did not give anj' marked skin reac¬ 
tion to an extract of the latter fungus 
One Hundred and Slxt^-Elglltll Slrect and Broad\\a\ 


CHRONIC ULCERATIVE COLITIS * 

M H STRETCHER, ar D 

AXD 

IBERTITa KAPLAN, MS 

CHICAGO 

Until recenth, all reports on the subject of ulcera¬ 
tive colitis were discouraging For many years it has 
been the opinion of most gastro-enterologists that the 
treatment of colitis was mamlv that of the specific 
forms of ulceratne colitis and that the diagnosis of 
the nonspecific ulcerative colitis was based on the 
existence of colon ulcers with negatne bacteriologic 
observations 

The first suggestion that the so-called nonspecific 
colitis was an infectious disease was made hy Bargen * 
in 1924 He maintained that a diplostreptococcus of 
definite morphologic and cultural properties is an 
important etiologic factor in the causation of certain 
cases of chronic ulcerative colitis Since then many 
investigators have confirmed his obseiw'ations The 
European investigators, too, until of recent date ha\c 
always looked on chronic ulcerative colitis as of non¬ 
specific origin It is important to remember in this 
connection that distant foci of infection parallel to 
a great extent the infection existing in the colon 

METHOD OF PROCEDURE 

In the past three years w'e have carried on a careful 
sun'ey of all cases of diarrhea obseried in our gastro¬ 
intestinal clinic, first, to confirm or refute the obseran- 
tions of Bargen and, secondly, to determine the 
specificity and therapeutic aalue of autogenous a’acane 
T he patients were properly prepared a day before and 
routine proctoscopic examinations avere made m each 
patient In the years 1926-1929 about 1,200 procto¬ 
scopic ex?minations avere made of avhich only sixta'- 
five coniormed to a clinical and pathologic picture of 
a chronic ulcerative colitis These sixtj'-fia e cases pre¬ 
sented definite proctoscopic manifestations of an infec¬ 
tious process avith ulcerations in a^arious portions of 
the colon Cultures aaere then obtained through the 

12 2sietbtf Arch f Dcrmat u Svph. 160 358 19'’0 

* From the R«carch and Educational Hospital Department of Medt 
cine Umveraity of Illinois College of Medicine and the Grant Hospital 

* The bactenologtc aspects of this problem including the preparation 
ot vaccines uverc done by Miss Kaplan the clinical phases including 
proctoscopic examinations ha\e been studied by M H Streicher 

1 Bargen T A Studies on Chronic 'Ulcerative Colitis JAMA. 
83 332 336 (Aug 2) 1924 Experimental Studies on Etiologj of Chronic 
Ulcerative Colitis Collected Papers of the Alajo Clinic 16i 241 245 1924 
Experimental Studies on the Etiologv of Chronic Ulcerative Colitis 
Suggestion for a More Rational Form of Treatment ibid IT 7 66 276 
1925 (fhronic Ulcerative Colitis ibid 19 351 362 1927 Treatment of 
Chrome Ulcerative Colitis ^Imnesota Med 10 689 (\o\ ) 1927 


proctoscope by means of a sterile sw'ab and transferred 
at once to a proper medium for incubation and 
subsequent culture and subculture The cultures were 
inoculated in dextrose sheep s brain broth, on blood 
agar plates and m Endo’s medium At the same time 
slides were prepared for Gram and acid-fast stains 
Whenever necessary sterile saline W’asbings were made 
from the ulcers for gnmea-pig inoculation Subcul¬ 
tures w-ere made from dextrose brain broth as well as 
from the blood agar plates until pure cultures of the 
^arlons organisms were obtained Cultures of green- 
producing gram-positive diplococci and other organisms 
were passed tbrongli the necessary sugars The 
individual strains of bacteria were then isolated from 
the cultures and a polj\alent vaccine was prepared 
The autogenous \accine was then administered hypo¬ 
dermically to the patients m progressively increasing 
dosages in accordance wth the seventy of the infection 
Subcultures of ebromogens were inoculated on plain 
agar and grown at room and incubator temperatures 
Rabbits were inoculated intraienously with from 
5 to 7 cc of pure forty-eight hour dextrose broth 
cultures of green-producing diplococci, hemolytic 
streptococci and Bacillus pyocyaiieus, respectively 
These rabbits were under careful obsen'ation 


Table 1 —Siiriinmrv of Snly-fivc Cases of Cliroiuc 
Uleeralivc Colitis 


Before ^ occino TJierapy 

Averogc 


Number 

of 

Cafef 

Per 

C(Dl 

Knmbcr 
of Stools 
Daily 

Average 

Weight 

I-OfS 

Dura 

tIOD 

Proctoscopic 

ObservatloDs 

Ago 
■\ orln 
tion 

62 

SO 
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RESULTS 

Briefly summarized, the results in table 1 clearly 
demonstrate tint most remark-able improvement yvas 
noted m about SO per cent of the cases observed It 
must be noted in tins connection that fifty-two patients 
in this group were free from a Streptococcus lieiito- 
lyticiis strain It is evident from the progress of the 
fiye patients listed in table 1 that the syauptoms per¬ 
sisted after vaccine therapy' The Streptococcus 
hcmolyticus strain yvas present and remained present on 
reexamination yvitb the proctoscope after injections ot 
yaceme In this group of fiy'e cases the ulcers of the 
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colon did not heal readily and showed little indication of 
tissue reaction The group of eight cases constitutes 
a large percentage of our failures Of the three deaths, 
two followed surgical operations while the third was 
apparently due to exhaustion and repeated bleeding 
spells 

Our results show that in most cases of ulcerative 
colitis green-producing gram-positn e diplococci are 
found predominating Frequently these are m associa¬ 
tion with other bacterial flora The green streptococci 
fall into five groups according to their production of 
acid m carbohi drate mediums 


Table 2 —Sugar Reaction Produced bv tlu Grotn-Posili e 
Crceti-Producmg Diplococci of VIccratwc Colitis 
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* In fire caws of the sixty Are hemolytic streptococci were present 
In reven cases of the sixty flee epIrlUa pre<loralante<I In emeari in one 
case tubcrcnlosls was found Amonjr other diseases studied were mucous 
colitis chemical colitis amebic dysentery duodenal ulcer syphUltIc 
obstructions and hernias 


Tables 2 and 3 demonstrate the sugar reactions of 
the grara-positive green-producing diplococci of ulcera¬ 
tive colitis 

In addition to the green-producmg gram-positn e 
diplococci and hemolytic streptococci we found other 
bacteria in ulcerative colitis such as diphtheroid bacilli 
Staphylococcus albits and aurtiis, StapIn'Iococciis albits- 
hemolyttcus, Bacillus pvocyaiietts, B lactts-acroqcues 
and B call In the normal cases we have not been 
able to isolate hemoljtic streptococci Occasionally in 
addition to B coh we isolated green-producing gram- 
positive diplococci similar to those of ulceratue colitis, 
also Staphylococcus albits and aureus, Staphylococcus 
albus-hcmolyticus B svclchn and diphtheroid bacilli 
Ir three cases, spirilla predominated in the smears 
The green-produang gram-positn e diplococci from all 
other conditions fall into h%e similar groups (table 3) 
Cases of ulceratue colitis which showed the predom¬ 
inance of spirilla in direct smears from the ulcers 
show'ed occasional green diplococci Rabbits which 
were inoculated with hemol)'tic streptococci showed 
lesions similar to those produced b\ the green diplo¬ 
cocci The rabbits were inoculated intravenously with 
from S to 7 cc of a pure fortj-eight hour dextrose 
broth culture of the organisms and allowed to live 
under observation The animals lived from twentj- 
eight days to five months after inoculation On autopsy 
the majority of animals showed severe congestion of 
the blood vessels, marked hjpereniia and edema of the 
mucosa of the colon (nine of thirty-nine rabbits) In 
one autops) the green diplococci were isolated from 
the ulcers of the colon of the rabbit Of the two 
rabbits inoculated intraveiiouslj with the pure culture 
of hemoh'tic streptococci (dextrose broth), the autopsy 
of one showed congestion, hvperemia and edema while 
that of the other showed ulcers of the colon from 
which hemohtic streptococci were isolated 

TREATMENT 

The method of approach m general was threefold, 
nanicl), proph} lactic, dietary and specific We cannot 
overemphasize tlie extreme importance of proper rest 


in these cases, the necessitv of removing all mental 
strain and the eradication of distant foci of infection 
In reference to diet, one is impressed considerably 
wath the encouraging results obtained with an essen¬ 
tially high calorv' high vitamin and low residue diet 
It is true, howev'er, that manv clinicians recommend no 
special diet or a so-called general diet and allow their 
patients to adapt themselves to a suitable regimen 
This specific treatment consists of injections ot polv- 
V'alent autogenous vaccine bypodermicallv The mdi- 
vadiia! dosages varv from 0 1 cc to 1 5 cc depending 
on the extent ot the process The piocloscopic exami¬ 
nations are repeated when needed and liactenologic 
observations noted The patients remain under obser¬ 
vation until free from svanptoms and until procto¬ 
scopic examinations are negative bactenologicalh and 
pathologicalh e wish to emphasize that no local 
treatment was administered and no irrigations were 
employ ed 

COMMEXT 

If we assume from our bactenologic observations 
that chronic ulcerative colitis is an infectious disease 
then the rationale of the specific treatment lies m active 
immiimzation against the causative organisms The 
causative organism in oiir opinion is not a single tv pc 
of bacteria but a number of different types of bac¬ 
teria or a number of different strains of the same 
bacterium, so that we are not justihed m assuming that 
a green-prodiicing gram-positive diplostreptococcus is 
solely responsible for the disease, because m 7 6 per 
cent of our cases hemolytic streptococci predominated 
Again, cases of ulcerative colitis m which injections 
are made with the vaccine from a pure culture of a 
green diplococcus show little or no progress, whereas 
the same cases treated with a polyvalent autogenous 
vacane give encouraging results Many phvsicians 
believe that the autogenous vaccine has the properties 
of nonspecific protein therapy That this is not true is 
clearly demonstrated by the fact that negative results 
are obtained when typhoid vaccine or milk injections are 
substituted m these cases 

One necessarily encounters the question of remissions 
or recurrences in ulcerative colitis If we assume that 
the autogenous vaccine therapy is specific or is actively 

Table 3 —Classification of tlu Fift\ Scviii Strains of Grccii- 
Prodiicing Gram-Positr’c Diplococci dccordiiig 
to Acid Production 


Sugars Used Xmiilicr ol 

-'-, Strelns 


I octose 

+ 

Maltose 

4- 

Mannite 4 - 

Snllcln 4- 

Inulln — 

17 

Lactose 

+ 

Maltose 

4- 

Mnnnlte — 

Sallcln 4- 

fnulln — 

2( 

Lactose 

4- 

Maltose 

4- 

Jlannlte — 

Sallcln — 

Inulln — 

13 

Loclo«e 

-f- 

Maltose 

— 

Manulte — 

Sallcln — 

Inulln — 


Lactose 

— 

Maltose 

+ 

MnnnItc — 

Sallcln 4- 

Injiin — 

1 


immunizing the patients wc should not expect the 
svmptoms to recur In this senes of cases 80 jier cent 
of the patients had no remission for two and one-half 
vears. It IS tnie however that recurrences were fre¬ 
quent in thirteen cases and that the onlv logical expla¬ 
nation one can offer is that the mental makeup of these 
indnaduals was adverse and that these cases comprise 
a group in which there was considerable neglect and 
mismanagement We are of the opinion that recur¬ 
rences are common in patients w ho hav e been neglected 
for several vears and have not been on any svslematic 
regimen in these cases it is most uncommon to observe 
anv tissue reaction as a response to vaccine tlierapv 
In our expenence recurrences are not frequent in cases 
that have been diagnosed carlv and properly cared for 
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At this time we are not inclined to stress “the Bargen 
bacillus” as the primary etiologic factor of ulcerative 
colitis We are indebted considerably to Bargen for 
being the first to bring forth the idea that the so-called 
nonspecific chronic ulcerative colitis should be con¬ 
sidered an infecbous process 

COACLUSIONS 

1 Chronic ulcerative colitis should be considered an 
infectious process 

2 The green-producing gram-positive diplostrcpto- 
coccus IS not the sole etiologic factor of chronic ulcera¬ 
tive colitis 

3 A polyvalent autogenous vaccine given hj'poder- 
mically is of considerable therapeutic value 

4 The green-producing gram-positive diplococci arc 
all inulin negative and the majority are mannitc 
negative 

5 Similar green-producing organisms are found in 
amebic dj senterj, duodenal ulcer, syphilitic obstruction, 
hernias, and in many other conditions, similar organ¬ 
isms are present m some normal cases 

6 Hemolytic streptococci are also isolated from cases 
of ulceratiye colitis 

7 The green-producing gram-positive diplococci fall 
into five groups according to acid production m sugars 

307 North Michigan A\cnue 


BENIGN LESIONS IN CARDIAC POR¬ 
TIONS OF ESOPHAGUS AND 
STOMACH 

ROE^TGE^OLOGIC DIAGNOSIS* 
ALEXANDER B MOORE, MD 

ROCUESTCR, MINN 

The cardiac segments of the esophagus and stomach 
constitute a ratlier unsatisfactory field for roentgeno¬ 
logic diagnosis Lesions encountered in this area are 
relatively fewer and, with certain exceptions, more 
difficult to demonstrate than those which affect the 
distal portion of the stomach or the duodenum 
Neither the esophagus nor the upper part of the 
stomach is accessible to the manipulation winch is of 
such valuable aid in examining other parts of the 
alimentan' canal, and the technic employed as a routine 
for examination of the digestive tract must often be 
supplemented special procedures to elicit signs of 
disease Technical minutiae are irksome to the exam¬ 
iner, but unless he employs them and exercises punc¬ 
tilious care small lesions are likely to escape discovery 

Benign lesions in this field comprise chlefl^ cicatncial 
stnetures, cardiospasm, diverticula, nonmahgnant new 
growths, ulcers and diaphragmatic hernias 

Cicatricial stricture is commonh a result of drinking 
caustic liquids, such as he or acids, but it may follow 
^omltmg of pregnancy or typhoid ulceration and occa¬ 
sionally it ensues from any of a variety of diseases and 
injuries Strictures from caustics are usually situated 
in the upper tlurd of the esophagus, whereas those 
due to other causes are likely to be found in the lower 
third Often the strictures are multiple, but they may 
be single In the majonty of cases the roentgenologic 
manifestations are rather ty^pical Immediately above 

* From the Section on Roentgenolop' the Mayo Clinic. 

• Read before the joint meeting of the Section on Gastro-Enterology 
and Proctology and the Section on Radiology at the Eightieth Annual 
Seaaion of the American Medical Association Portland Ore July 11 1929 


the stenosis the barium mixture forms an inverted cone 
and trickles through the constriction in a fairly direct 
line, although at intervals the linear shadow may have 
unilateral or fusiform expansion at points where the 
contraction is less pronounced Obviously', the picture 
may resemble that of cardiospasm or cancer How'- 
ever, cardiospasm is almost invanablv situated precisely 
at the hiatus in the diaphragm or at the cardiac open¬ 
ing, and dilatahon tends to be extreme, cicatncial stne¬ 
tures in the lower third seldom coincide with the points 
mentioned, and the dilatation is rarely as great as that 
of cardiospasm In cancer, as a rule, the barium 
shadow above the stenosis is not smoothly conical but 
irregular, and the constricted channel below is markedly 
tortuous There is little reason to confound cicatncial 
stneture or stenosis from any intnnsic disease of the 
esophagus ivith compression stenosis from cardiac 
enlargement, aortic aneurysm or mediastinal tumor 
Narrowing by compression is not extreme, is smoothly 
regular and affects a considerable extent of the gullet, 
and its cause should be apparent 
Among demonstrable nonmahgnant conditions of the 
distal portion of the esophagus, cardiospasm is most 
common In a majonty of cases the banum shadow 
terminates m an evenly rounded, symmetncal cone, in 
a minority the stenosis is at the cardiac aperture and 
the epicardia is depicted as a nipple-like prolongation 
of the shadow Exceptionally the stenosis is slightly 
above the hiatus Dilatation proximal to the spastic 
contraction is usually much greater than that incident 
to other obstructive conditions, and is sometimes 
prodigious Usually the flacad walls exhibit little if 
any' peristaltic activity, but occasionally' vigorous waves 
of contraction or reverse penstaltic mo^ements are 
observed Frequently the esophagus is not only dilated 
but elongated, and pursues a winding course or is 
partially folded m its lower extent I have encountered 
instances also in which the redundant esophageal sac 
had prolapsed through the diaphragm and invagmated 
into the upper segment of the stomach, the epicardia 
being bulbous and sharply demarcated from the mam 
portion of the esophagus at the hiatus 

So striking and characteristic is the appearance of 
cardiospasm that the diagnosis w'ltl not often go astray 
Dilatation of the esophagus resulhng from a high- 
seated hour-glass constnction of the stomach has onh 
a superficial resemblance to cardiospastic dilatation, and 
its nature is obvious When the esophagus is elongated 
and folded below, the pouch might be mistaken for a 
low diverticulum Rarely, bits of food retained in 
the esophagus deform the terminal shadow and imitate 
the defects produced by cancer, or, witli equal ranty, the 
banum shadow above an obstnicting cancer ends in 
a smooth cone like tliat of cardiospasm If the spastic 
stenosis is aboie the hiatus the condition can be con¬ 
founded mth cicatncial stneture, and i ice ^ ersa Not¬ 
withstanding these sources of error, the enormous 
dilatation will usually distinguish cardiospasm from 
any simulant For a considerable time after dilatation 
of a cardiospasm with the hydrostatic bag or sounds, 
the barium mixture will lag to a certain degree at the 
site of stenosis, and this fact alone does not warrant 
the conclusion that the treatment has been ineffective 
A few examiners have reported the observation of 
transitory spasm at the cardia or in other parts of the 
esophagus, either momentary or lasting tw'enty or 
thirty seconds I have not seen any constnctions of 
this kind worthy to be dignified by the name of spasm, 
although occasionally I have noted exaggerated, dis- 
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orderly or Iiesitatmg penstaltic contractions which I 
thought could be attributed to the patient’s agitation or 
his repugnance for the banum mixtyre 

Dnerticula are extreraelj rare at the lower end of 
the esophagus When they occur here, they are usually 
situated on the antenor ivall and project to the left 
As a rule, they are small and finger-hke, and their 
appearance is distinctne, if they are large, they maj 
be mutated by partial herniation of the stomach through 
the hiatus, or by the sacculated folding uhich some¬ 
times results from cardiospasm uitli elo/’gation of the 
esophagus Rareh, a low diyertiailum coexists with 
cardiospasm 

Dnerticula in the upper third of the stomach are 
not altogether uncommon They are usually single and 
arise from either curvature or the antenor or postenor 
uTill In the tangential \new, a diverticulum appears 
as a rather slender pendulous sac, communicating at 
its upper end wth the gastnc lumen, uluch is other- 
uise normal It is to be distinguished from the pseudo- 
diverticulum or accessor}' pocket of a perforated ulcer 
which IS most often rounded or irregular, may exhibit 
a fluid level with an air bubble above and is hkel} to 
be assoaated with hour-glass contracUon of the stom- 
pcli in the plane of the pocket or with other spastic 
manifestations Ordinanly, single or multiple diver¬ 
ticula of the bowel, unthout any complicating mfiam- 
mation, do not have clinical significance but a 
considerable proportion of the gastnc diverticula 
operated on at the Mayo Qinic have been found to 
contain cancerous tissue at the tip 
Although sv'phihs of the esophagus, in the form of 
gumma or stncture, has an established but minor place 
in the literature, it is uncommon, and I cannot cite a 
case from experience At the clinic all cases in which 
the condition was suspected of being sv philitic because 
an obstrucbve esophageal lesion and a positive reaction 
to the Wassermann test were associated proved later to 
be cancer 

Gastnc sv'phihs is far less rare, and m numerous 
cases of a senes which I have previously reported the 
cardiac segment was implicated It is noteworthy, 
nevertlieless, that apparently tlie cardia is mvoh'ed only 
by extension from the lower segments, and its upper¬ 
most portion, enclosing the gas bubble, is usually intact 
This Tact, in conjunction with regular, concentnc nar¬ 
row mg of the remainder of the stomach or contraction 
of the middle segment in the form of a dumb-bell, aids 
in the diagnosis 

Benign new growths of the esophagus are to be rated 
among the pathologic curiosities, and I can recall only 
tw o cases that hav e come under mv immediate observ'a- 
tion In tlie first case, the tumor, a hemangioma sev¬ 
eral centimeters in length, was suspended from its point 
of attachment in the middle third of tlie esophagus It 
produced a central translucent area in the banum 
shadow, and as this is charactenstic of benign tumors in 
other parts of the ahmentarv' canal the diagnosis was 
made accordinglv In the second case multiple small 
polvjjs in the lower half of the esophagus caused 
obstruction and filling defects, but these signs were 
w rough attnbuted to cancer 

Benign tumors m the stomach are more hkelv to be 
found in its distal two thirds, but thev anse occasion¬ 
al!} Ill the cardiac portion In one case the new grovvth 
was sessile and was on the posterior wall just below the 
plane of the esophageal opaiing It caused the entering 
banum stream to divade but otherwise would not have 
been discovered, for the gastnc shadow was normal 


after complete filling In another case tlie tumor was 
similarl} situated but was pedunculated it not onh sjiht 
the banum stream but produced the charactenstic cen¬ 
tral defect in the shadow of the filled stomach and 
could be moved about by manipulating the stomach 
below 

Observers have reported instances of peptic ulcer in 
the lower segment of the esophagus w Inch in their mor¬ 
bid anatomv were entirely comparable to chronic gastric 
qr duodenal ulcers Because of the constricting spasm 
which they tend to produce their roentgenologic mani¬ 
festations were often described as similar to those of 
cardiospasm, but m at least one recorded case the ulcer 
had perforated the esophageal wall and toniied an 
accessory pocket Expenence in the clinic has been 
confined to single or multiple, large or small superficial 
erosions which are often incident to cardiospasm or the 
result of trauma, they have no resemblance to chronic 
peptic ulcer morphologically, and are not disteniible 
rocntgenologically 

It IS well known that the site of election of gastric 
ulcers IS in the middle third of the stomach in the 
vianity of the angular inasura Occasionallv however, 
they are situated in the cardiac third IMost often the 
ulcer IS on or is sufficiently near the lesser curvature 
to produce the usual marginal niclie Rareh the niche 
is well out on the postenor or anterior wall where it is 
visible onl} as a shadow fleck and, when small is hard 
to discov'er I have nev'er seen an ulcer abov e the level 
of the esophageal opening, that is to sa}, m the area 
of the gas bubble 

Of particular interest among the abnormalities to 
which this region is subject is heniiation of the stomach 
through the diaphragm, for its roentgenologic features 
are v'aned and sometimes spectacular It is oftei 
mistaken for otlier conditions, and it often passes undis¬ 
covered Hernia through the hiatus is usuallv congen¬ 
ital and associated with a short esophagus Before the 
banum is given the gastnc gas bubble may be v'lsible 
above the diaphrajm and behind the heart ^s the 
barium descends, it is inclined to lag in the lower part 
of the esophagus and then enters the cardia which is 
obviously abov e tbe diaphragmatic arch The herniate 1 
portion of the stomach, which of course vanes in sire 
may surround the apparentl} invagmated lower end 
of the esophagus sjanmetricall}, or it mav project 
toward either side, more often toward the left Occa¬ 
sionally a gastnc ulcer wath a manifest niche is seen at 
the level of the constnction produced bv the hiatus 
Below the diaphragm the stomach is diminished m size 
in proportion to the extent of herniation alxive, and the 
pvlonc end may be drawn over to the median line or to 
the left of the spine The shadow of the diaphragmatic 
arch is distinguishable, and it moves nomiallv on respi¬ 
ration 

Traumatic hernias through the diaphragm are almost 
mvanabl} on the left side and the rupture ma} occur 
at any point, centrallv, mesiallv or lateralh As a nile, 
tlie barium passes without delav through the esophagus, 
although the latter mav be undulv curved or angled in 
Its course Defomiitv of the gastnc shadow varies in 
character and degree and is partlv dependent on the 
extent of herniation into the thoraac cavitv The dia¬ 
phragm is fixed, Us shadow is hard to trace, but a rem¬ 
nant of the arch can usual!} be discerned 

Errors in the diagnosis of diaphragmatic hernia arc 
easil} made In the congenital tvpe with a short 
esophagus, the examiner mav think of cardiospasm or 
of low diverticulum If the niche of an ulcer is appar- 
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cnt, he may conclude that the picture is simplv that of 
gastric ulcer with hour-glass deformity Occasionalh, 
the gastnc deformity produced by hernia, whether 
congenital or acquired, is misinterpreted as cancer, but 
this error is hardl) to be condoned Fundamentally, 
the diagnosis of hernia of the stomach rests on ascer¬ 
taining the fact that at least a portion of the stomach 
IS above the diaphragm An unusually high position 
of the stomach is not diagnostic, for this occurs also 
in diaphragmatic eventration However, m eventration 
the shadow of an intact arch can be traced m most 
instances, and its respiratory excursions are reversed 
from the normal It is mv impression that true dia¬ 
phragmatic eventration is extremely rare, and that an 
abnomialh high gas bubble usuallj signifies diaphrag¬ 
matic hernia On the other hand, the arched shadow 
of the cardnc dome m a case of hernia may be mistaken 
for that of the diaphragm, tlius causing a negatiie 
error It should be unnecessary to say, also, that when 
the patient stands, a hernia may be spontaneously 
reduced, or it ma^ not be possible to demonstrate the 
herniated portion ot the stomach Accordmgh to 
establish the diagnosis or to exhibit the gastric contours 
adequately, it is often necessary to examine the patient 
in the supine, prone or Trendelenburg position Since 
the colon is often implicated m the hernia, examimtion 
w'lth a radiopaque enema is desirable to confirm or 
amplify the diagnosis I would especially emphasize 
the opinion that aiiv abnormality of the banum inflow 
at the cardia, without definite obstruction, sbould be 
regarded as suggestue of congenital hernia and a stim¬ 
ulus to thorough iinestigation 

Finally, even at the risk of being tnte, I w'ould point 
out again that the intimate cooperation of roentgenol¬ 
ogist and clinician, w'hich can seldom be omitted wnth 
safety' whenever they are both concerned, is indis¬ 
pensable m this particular field Altliough exercised 
to best advantage in separate hands, the roentgenologic, 
clinical, esophagoscopic and gastroscopic examinations 
are not really independent but complementan and 
mutually correctue 


ABSTRACT OF DISCUSSION 
Dr R R. Newell San Franasco Dr Moore showed an 
ulcer ot the stomach higher than I ha\e e\er seen one It is 
certainlj unusual to find an ulceration of the stomach m the 
upper quarter Rare as diverticula of the stomach are, I 
belic\e they are more frequent m the upper portion than are 
ulcers in the upper portion It is not remarkable that dilatation 
of the esophagus in a case of cardiospasm is apt to be so much 
greater than it is above a carcinoma We know that cardio¬ 
spasm IS ordinarily a much more chronic disease and has often 
existed for ten jears or more at the time the roentgenologist 
sees It, and the great dilatation is due to the great length of 
time av-ailable for stretching the esophagus It does us good 
once in a while to stop to think how peculiarl} fortunate we 
are today to have the x-rajs for the diagnosis of these diseases in 
the middle of the body where they cannot be discovered with 
the eves or with the fingers As far as I know tlie first case 
of cardiospasm was reported more than a hundred 3 ears ago, 
and It IS interesting to read this old English ph 3 sicians explana¬ 
tion of how he investigated the man’s difficulty in swallowing 
bv passing a ‘ large, blunt instrument ’ down the poor fellow s 
esophagus He shoved and shoved and finals shoved the blunt 
end through the cardia into the stomach, and then he couldn t 
get It back again So havung shoved hard he then pulled and 
pulled and pulled and finall> succeeded in getting it out ogam, 

‘ w ith such a loud noise that it frightened the b} standers ’ I 
was impressed b 3 what Dr liloore had to sav about ones 
abihtv to help himself in diagnosis b 3 palpation It is true that 
palpation is a tremendous hel,j especiall> m regard to the 
duodenmn In tlie lower end of the esopliagus we have only 


gravity to help us in the manipulation Dr Hickey pointed out 
the advantages of using both thick and thin meals and placing 
the patient in v'arious more or less unusual positions, so as to 
get the barium to go into all the corners We must use every 
possible arrangement of patient and x-ray beam if we are to 
avoid missing the less obvious lesions in this region 
Dr FraMv Smithies Chicago I am glad that Dr Moore 
emphasized the fact that in this lesion there is diffuse dilatation 
practically of the entire esophagus The dilatation vanes in 
extent but it is always present, thus diffenng definitely from 
the esophageal contour associated with ulcer or cancer The 
mine cardiospasm should not be used alone It would be 
preferable always to speak of cardiospasm and diffuse dilatation 
of the esophagus, otherwise confusion exists in the minds of 
the general practitioner, and even of the specialist Cardio¬ 
spasm IS not the same as spasm at the cardia Cardiospasm is 
accompanied by anatomic change in esophageal structure It 
IS precipitated by causes unkmown to us In association with 
this lesion, there are definite evidences of faulty innervation of 
the diaphragm and the lower esophagus In the treatment of 
this ailment one cannot rely on Christian science or the spine 
punching of the osteopaths or the chiropractors, one must 
apply measures which actually treat an organic lesion and not 
expect a special kind of diet and belladonna or some bromide 
to relieve the disability Svmptomaticallv in the organic lesion 
of the esophagus associated with stricture, the patient begins 
gradually to abstain from taking solid food usualh when he 
comes for examination he has been eating purees, and then water 
and milk In cardiospasm, from the beginning, the individual 
handles solid foods fairly well, but if he takes a glass of water 
or a cup of soup at the beginning of the meal he has to leave 
the table hurriedly and find the kitchen sink This is a valuable 
point of differentiation between cardiospasm and thp organic 
stricture of the esopliagus I have seen a number of instances 
of injury or perforation of the esophagus because an unguided 
bougie has been introduced either as explorative or in therapy 
Certainly if an unguided bougie is passed it should be done 
before the fluoroscope, but I feel that all bougies should be 
passed on a silk thread guide, so that one knows that all the 
time It IS 111 the lumen of the esophagus and hence will not 
injure the esophagus or the stomach The apparatus for dilation 
of the cardia devised by Henry Plummer is excellent Its 
limitifion IS that it requires a water attachment I have devised 
an apparatus of a pneumatic type which has all the advantages 
of Plummers dilator and in addition certain practical improve 
ments I have used this apparatus for more than a vear and 
have found its results to equal those obtained with Plummers 
apparatus 

Dr Zacharv Sagal, New Tork From the clinical stand¬ 
point the diagnosis of cardiospasm, when it is typical and of 
long standing, is very simple However, those cases which have 
not existed long and are due to some other pathologic con¬ 
dition, such as ulcerations, present considerable difficulties and 
these difficulties are inultipled by the fact that patients will 
either not give sufficient information or deliberately misguide 
the physician, fearing that they may prejudice him one way or 
the other A patient was referred to me for observation He 
had asked his physician not to give me any information, and 
himself gave me a history of short duration The fluoroscope, 
however, revealed a typical cardiospasm, and twenty-four hours 
after the barium was given there was not a bit of barium in 
the stomach That emphasized the point brought out by Dr 
Hickey of the trickling of the barium through the lower end 
of the esophagus, which is typical of malignant growth Later 
we learned that a diagnosis of carcinoma had been made five 
years before and the man was urged to submit to operation 
immediately, but the condition promptly subsided. A diagnosis 
of cardiospasm was made roeiitgenologically and an csophago 
scopic examination revealed an ulcer at the cardia 
Dr F A Speik, Los Angeles I am a disciple of Sippy 
He was the first to dev ise an air bag in contrast to the Plummer 
bag I have had only eighteen cases of cardiospasm, but they 
have all been treated successfully with the Sippy bag As Dr 
Smithies says, the big point m diagnosis is this In carcinoma 
of the esophagus the patient has difficulty m swallowing solids 
but not so much uc uigfiTiA-vi uy iiltl uau'.- spasirr, 
has a great ^T^ionalJy I have noted exaggerated, dis- 
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of the etiologic factors in the production of cardiospasm is 
dnnking cold beierages Ii[aii> people who haie no cardio¬ 
spasm at all maj feel a tightness and stricture in the esophagus 
and chest after a cold drink. Jackson, howei-er, does not 
believe that it is due entirely to a spasm of the cardia or of the 
esophagus but to a spasm of the diaphragm. He speaks of this 
opening m the diaphragm as a pinch-cock which goes into spasms 
and causes a retrograde regurgitation. I recall the case of a 
woman w'ho had been operated on for a stricture of the pjlorus 
She was vomiting food and had all the endences of a stncture 
of the p> lorus A gastro enterostomy w'as done, but the patient 
did not improve, so she came to Chicago to see Sippv An 
assistant made the diagnosis because the patient had great diffi¬ 
culty in swallowing liquids She was in an emaciated condition 
and died soon afterward Dr Sippj had this pathologic speci¬ 
men which showed that the fusiform sac held as much as a 
quart of liquid It folded up like a tobacco pouch. The muscu¬ 
lature was hjpertrophied and the mucous membrane was m 
folds 

De John H Fitzgibbon, Portland, Ore It may be some¬ 
what aside from Dr Moore’s paper to discuss the treatment 
of cardiospasm, but as treatment has been mentioned in the 
discussion, it will perhaps not be out of place to describe a 
modification of the Sippy air bag dilator which I ha\e developed 
recently For a number of years, I used the Sippy air bag 
dilator with satisfactory results except m cases in which the 
esophagus yvas markedly dilated In attempting to dilate m a 
case in which there was a great deal of dilatation and saccula¬ 
tion of the esophagus w ith increased angulation abo\ e the hiatus, 
I discovered, bv fluoroscopy that my difficulty in getting a 
satisfactory stretching y\as due to the fact that the pressure 
exerted by air entering the bag caused it to slip upward mto 
the esophagus without properly stretching the cardia The 
great size of the esophagus above permitted lateral bending of 
the shaft of the instrument, so that the bag could not be held 
in proper position while being inflated To remedy this, I first 
tri^ a saddle-shaped bag and later an elongated bag but 
without much improvement Obwously the reason the bag 
tended to slip upward was that it was inflated from above Had 
it been inflated from the stomach side it would have slipped 
downward With this idea in mind we built a bag which is 
inflated from the two ends at the same time, so that the pres¬ 
sure IS equal above and below the diaphragm To accomplish 
this, It was merely necessary to run a small tube down inside 
the bag, so that air could enter the two ends simultaneously 
This instrument cannot slip, and has been used many times 
with excellent results. The same principle may be applied to 
either air or hydrostatic dilators if desired The original Sippy 
cardiospasm dilator was satisfactory in most cases, but the 
modification has definitely improved our results, particularly 
m patients with more than average dilatation of the esophagus 
above the stenosis 

Dr Clarence G Toland, Los Angeles I am not a roent¬ 
genologist, but I am much interested in the x-rays I endeavor 
to practice surgery The progress and development of roentgen 
diagnosis, especially in relation to surgery, is interesting I have 
listened with the greatest of interest to all the papers You 
roentgenologists have made better surgeons of us b^use it is 
just as important that we who are practicing surgery should 
come into the x-ray laboratory to w’atch what you are doing 
as It IS for you to follow your cases into the operating room 
If we could have better cooperation between the departments, 
our patients would be greatly benefited You tell us exactly 
what to do and how to do it If we surgeons would only listen 
to vmur teachings we wmuld save a great amount of suffering 
m cases of acute bowel obstruction 

Dr. Tate kfiLLER, Dallas Texas The cause of cardio¬ 
spasm IS not known. One hesitates to mention foci of infection 
in connection witli this condition, however, I have had two 
cases in the last ten years that have resisted the usual treatment 
with the Plummer instrument I must state, however that 
because of an occasional catastrophe when the Plummer instru¬ 
ment IS used at high pressure, I was afraid to run up the pressure 
in the treatment of these cases as high as is recommended, so 
that it IS possible that in these cases dilation was insufficient 
wic-c^se yyith.^ii^ua_5yn^onvs.r‘'’e removal of some 
been discov ered, for the gastnc shadow \ > 


definitely infected tonsils, and in another case the removal of 
an appendix that may have been causing trouble all along but 
that we had failed to recognize prevented further returns of 
cardiospasm Both these cases had persisted in spite of live 
dilations until the operative measures were taken, so that I 
feel that whenever tlie cause of cardiospasm is found a focus 
of infection wall be found to have some starting imtative 
causative actmty 

Dr. a B Moore, Rochester, Minn. Since there has been 
such unammitv of opinion in regard to the treatment of cardio¬ 
spasm, It would seem that the diagnosis is the important factor 
I have seen several instances similar to the one which was 
quoted this morning, in which a case of cardiospasm with marked 
obstruction and diffuse dilatation had been treated for pvloric 
obstruction This seems to be an inexcusable error and yet 
It apparently is one which occurs quite frequently W htle I 
believe that the pain of cardiospasm is usually associated with 
the swallowing of liquids we see cases in which the discomfort 
IS associated with the taking of solid food Not infrequently a 
case which roentgenologically shows no obstruction to the liquid 
suspension of barium wall show a definite lagging and irritability 
of the lower third of the esophagus when a semisolid barium- 
impregnatcd meal is given While the pam of cardiospasm is 
usually suggestive, I have seen cases in which a prevaous diag¬ 
nosis of angina had been made, when in reality the painful 
seizures were caused by an obstruction m the cardiac end of 
the esophagus 


HERNIA OF THE STOMACH THROUGH 
THE ESOPHAGEAL ORIFICE OF 
THE DIAPHRAGM* 

MAX RITVO MXi 

BOSTON 

An “esopnageal orifice hernia ” as tlie term is used 
throughout tins article, is a protrusion of a portion ot 
the fundus of the stomach through the esophageal 
opening of the diaphragm into the thorax This 
condition was formerly considered ver}' rare and 
of but slight clinical significance Thus, in 1911, 
Eppinger ' summarized the literature on diaphragmatic 
hernia and reported tliat of 635 cases of herniation 
through v'arious portions of the diaphragm, onlj elev cn 
inv olved the esophageal hiatus Quenu m 1920" found 
only one esophageal orifice hernia in a series of 
116 cases which had come to operation Breitner^ 
stated that, of the large number of diaphragmatic 
hernias reported up to 1921, only fort}-four had been 
diagnosed during the life of the patient, and in only 
SIX of these was the diagnosis made without the aid of 
the x-ra}s These studies were earned out before the 
roentgen examination of the gastro-intestinal tract with 
the opaque meal had come into widespread use 

Dunng the past decade, numerous reports in the 
literature indicate that esophageal orifice hernias 
are much more common than was prevaouslv supposed 
In 1924, Carman and Fineman * reported seventeen 
cases, fifteen of which liad been diagnosed roentgeno- 
graphicaJh dunng the }ears 1923 and 1924 Momson - 
in 1925 stated that he had encountered fort}-two cases 
of diaphragmatic hernia of the fundus of the stomach 

* From the \ Ray D^artment Boston City Hospital Dr P F 
Butler Roentgenologist in Chief 

• Read before the Seetton on Radiology at the Eightieth Annual Session 
of the Aroencatn Medical Association Portland, Ore July 12 1929 

1 Eppinger H Pathologic des Zs\crchfcls Supplement to Nothnapcl a 
zu SpczieJIe Pathologie and Therapic Holder Wien und Lcipiig 1911 

2 Qucao J Lea hemiea duphragroaiiquea etude cltnmuc et otKrra 
toire. Pan* Amette 1920 

Brcilncr B Zverchfelhcmien Arch f Um. Cbir 117 164 

4 Carman R, D, and Fineman S Roentgenologic Diagnosis of 
Diaphragmatic Hemia, Radiology 3 26 (July) 1924 
^ S Morrison L. B Diaphragmatic Hernia of Fundus of Stomach 
Through the Esophageal Hiatus J A, M A. 84 161 (Jam ID 1925 
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through the esophageal hiatus in 3,500 cases of gastric 
disease studied roentgenologically Dunng the follow¬ 
ing year, his series “ had increased to fifty-three In 
1926, Pancoast and Boles published reports of fifteen 
cases of nontraumatic, left diaphragmatic hernia 
Hedblom ® found thirty-two cases of hernia through the 
esophageal orifice in 163 cases of diaphragmatic hernia, 
an incidence of more than 20 per cent Akerlund® 
reported tlnrty cases of hiatus hernia in 1926 and 



Fig 1.—Esophageal orifice hemia. The herniated portion of the 
stomach is completely filled mth the opaque mucture It lies abo\e and to 
the right of the cardia o\erlapping the shadow of the spine The hernia 
connects directly ^vith the cardia by a narrow isthmus at the esophageal 
opening of the diaphragm. 


noted that in his review of the literature he had 
been able to find sixty cases IMy senes comprises sixtv 
cases of esophageal orifice hernia These occurred 
o\er a period of five years and were all diag¬ 
nosed during the roentgen examination of the ahmen- 
tarv tract Dunng this time, I have examined a total of 
aliont 8,000 gastro-intestinal cases wth the barium 
sulphate meal 

The apparent rarity of this lesion previous to the 
advent of the roentgen examination is not difficult to 
explain This type of hernia has neither a definite his¬ 
tory nor t}-pical signs, so that clinical diagnosis is 
extremely difficult As this lesion occurs m a situation 
very difficult of access surgically and in a region seldom 
explored during abdominal operations, the surgeon is 
not apt to discover the existence of the hernia At 
antops}’^, the muscular relaxation and decreased intra- 
abdominal pressure make it easy to overlook the pres¬ 
ence of this condition The roentgen examination is 
therefore the best method of revealing the hernia and is 
usually the only means of arriving at a diagnosis 


6 Hcaly T R Symptoms Observed in Fifty Three Discs of Non 
traumatic, Diaphragmatic Hernia Am. J Roentgenol 13 266 (March) 
1925 

7 Pancoast H K and Boles R S Nontraumatic Left Diaphrag 

matte Hcmia Radiology 3 26 (Jub) ^924 t a -vr a qk oit 

8 Hedblom C A Diaphragmatic Hernia J A u A 85 9-17 

^ ^ Akerlund A. Diaphragmatic Hernia of the Esophageal Hiatus 
Acta Radiol <5 2 1926 


ETIOLOGY AND PATHOLOGY 
Enlargement of the esophageal hiatus of the dia¬ 
phragm with resultant herniation of a portion of the 
cardia of the stomach into the thorax mav be congenital 
or acquired The former type is subdivided into h\o 
groups (a) congenital maldevelopment of the dia¬ 
phragm with improper fusion of its component parts 
and ([;) delayed descent of the stomach If the former 
defect involves the region of the esophageal onfice, a 
hernia of the hiatus type results The stomach is a 
thoracic organ dunng early embtymnic life After its 
migration into the abdomen, the vanons parts of tlie 
diaphragm meet and fuse, leaving a small opening for 
the esophagus If the stomach is delajed in its descent, 
the diaphragm at the time of fusion of its component 
parts finds the stomach instead of the much smaller 
esophagus Ijing partially in the thorax and partialh in 
the abdomen This results in an enlargement of the 
esophageal hiatus The stomach usually completes its 
descent at a later penod In very rare instances the 
shortening of the esophagus persists permanently, caus¬ 
ing a condition know n as thoracic stomach 

The acquired t\pe of esophageal onfice hernia 
IS due to increased intra-abdominal tension This 
heightened tension may be caused by one or more of the 
following conditions marked constipation, pregnanci, 
severe, prolonged physical exertion, a blow on the 
abdomen, obesity, which increases the deposit of fat 
in the omentum, mesentery and subperitoneal tissues, 
enlargement of the prostate with consequent straining, 
chronic cough, tight abdominal bands and ascites In 



Fig 2 —Esophageal onfice henna The hernia is partiallr HUrd 
■ith the opaque mixture and also contains gas as evidenced hv the area 
if increased radiance lust aboic the leit diaphragm 


addition to these, there must in each instance exist some 
unknown condition which accounts for the hemntion 
being through the esophageal onfice ratlier than at one 
of the more common sites of hernia A. congenital 
w'eak-ness of the musculature of the diaphragm is prob¬ 


ably the determining factor 

The degree of enlargement of the esophageal 
may vary wdely Normally, the orifice admits one 
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finger In the cases of hernia, the opening may admit 
two fingers or at the other extreme be so large that 
the entire hand can pass through freely The size of 
the hernia depends on the width of the aperture in the 
diaphragm, the degree of intra-abdommal tension, and 
the amount of fluid and gas in the stomach The 
position of the patient is also important in this respect, 
as the hernia is most apt to reduce itself -with the patient 
upright and is usually largest m the recumbent position 



Fig 3 —Esophageal orifice hernu The hernia contains only a 
sraall amount of the barium meal The gastnc rugae are well shatrn 
abo\e the diaphragm overlying the shadow of the heart 


The smallest bemia was about the size of a walnut and 
the largest included the entire upper half of the stomach, 
with almost every possible vanation between these 
extremes 

In the greater proportion of cases, the hernia was 
to the left of and behind the esophagus Occasionally 
the herniated piortion of the stomach partially encircled 
the esophagus Very large hernias may displace the 
heart to the right It is interesting to note tint in the 
five )ear period dunng which my cases occurred, I 
found no hernia through either the aortic or the vena 
cava openings in the diaphragm This is probably 
because herniations rarely if erer occur through these 
orifices The aortic hntus is an osseo-aponeurotic 
foramen fonned by the tendinous arch of the diaphragm 
being thrown across the anterior portion of the bodies 
of the vertebrae from the crus on one side to that on 
the other, it is therefore reallv behind the diaphragm 
The foramen for the \ ena ca^ a is tendinous and roughly 
quadrilateral, and the highest of the diaphragmatic 
apertures Because of their situation and structure 
these openings do not lend themsehes to dilation 

The present series comprised fort\-one women and 
nineteen men The ages \aned from 21 to 72 \ears 
The distribution by decades was as follows 21 to 30 
jears, four cases, 31 to 40, eight cases, 41 to 50, 
eighteen cases, 51 to 60, sixteen cases, and 61 to 
72, fourteen cases 

Our clinic is composed almost entirelj of adults, 
w Inch is prohahh the reason for the youngest patient 
in this senes being 21 aears of age Xumerous cases 
are on record m \ en ^ oung people Tlie majont\ of 
the patients are in the ‘cancer age” and sereral were 


referred to the x-ray department wath the clinical diag¬ 
nosis of probable caranoma of tlie stomacli 

S\ IIPTOMS 

In fourteen cases of tlus senes, there were no sjanp- 
toms avhich appeared to be due either directly or 
indirectly to the hernia These patients were referred 
for roentgen examination avith the following chmeal 
diagnoses intestinal obstniction, three cases, ascites 
five cases, appendiatis, three cases, pulmonary' tuber¬ 
culosis and tuberculous enterocolitis, three cases The 
hernias were usually small, varjing m size from a 
walnut to a plum, and were discovered during the 
routine roentgen studies of the gastro-mtestmal tract 
It appears probable that the hernias were present for 
long periods without causing ill effects These patients 
may, of course, develop sjmptoms later It is inter¬ 
esting to note that most of these cases presented those 
etiologic factors which were just enumerated as 
important in the causation of this type of hernia 

In the remaining fort\ -six patients, there w ere sjTup- 
toms of varj'ing se\enty but in each case sufficient to 
cause the patient to seek medical advice In onl) three 
instances was there any other demonstrable pathologic 
change to which the complaints might have been 
ascribed As a rule, the symptoms were mild or moder¬ 
ate, being severe m only six or seven cases The duration 
was on the average from three to four years, the short¬ 
est being SIX months and the longest fifteen years In 
none of tlie cases did the hernia cause a condition 



Fie 4Esophaewl onfice hrmia The hernia is oral Its connee- 
uoti «ith the cardm is well ^hovin The lower end of the esoi'haffxi^ i* also 
filled with the opaque mixture and n» partially encircled b> the hernia 

which could he classed as acutely surgical, requiring 
immediate operation While incarceration and stran¬ 
gulation are theoreticall} possilile these complications 
did not occur in anj of our patients 

The commonest complaint was pain in the epigastrum, 
which was present in thirtj-one cases The pain \aned 
wideh from a sensation of pressure to moderatcU 
seacrc colic 3fost common!\ it was dcscnlied as a dull. 
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heavy ache under the xiphoid Radiation was rarely 
present In four patients, this sensation “went through 
to the back” and in three others it radiated to the nght 
and left The time of occurrence of the pain was very 
variable Most frequently, it came on during or soon 
after a meal In several, the first few mouthfuls of 
food caused distress In these patients, a hot drink or 
resting for a short while often gave relief In other 
instances, it was necessary to get up and walk about 
for a few moments, after which the remainder of the 
meal could be finished in comfort This was probably 
due to the fact that the herniated portion of the stomach 
became filled with the first swallows of food, causing 
the sensation of weight and pressure Following rest, 
the drinking of hot liquid or walking about, the hernia 
reduced itself and no further discomfort was experi¬ 
enced This is one of the most t 3 'pical symptoms of this 
lesion and I have been able to diagnose the presence of 
a hernia clinically in several cases on the basis of this 
complaint In general, the pam was less apt to be 
present or was relieved more quickly if the patient was 
sitting or standing and was aggravated by tlie recumbent 
position In some instances, the distress was said to 
occur before eating and, in a few others, two or tlirec 
hours after meals In five patients there was pain dur¬ 
ing the night Eleven stated that food increased the 
pain, in seven, food, sodium bicarbonate or a hot drink 
gave relief The remainder showed no reaction to the 
faking of food 

Heartburn was present in twenty-six cases, gas and 
belching in twenty-two and nausea and vomiting in 
twenty-five and twenty, respectively In eight cases, 
vomiting, usually of small to moderate amounts, 
occurred during the course of the meal with complete 



'p^g 5 —Esophageal orifice hernia Lateral view of the chest showing 
the esophagus partially filled vlth the opaque mixture and the hernia 
lying just above the diaphragm The hernia is anterior to the lower part 
of the esophagus in this instance 

relief thereafter, so that the remainder of the meal could 
be finished without discomfort The time of vomiting 
varied from a few minutes to several hours after eating 
Five patients noted blood in the vomitus This is 
believed to be due to the presence of small ulcerations 
m the herniated portion of the stomach Regurgitation 
was complained of in sixteen cases, most frequently in 


the morning soon after awakening Dysphagia was 
present m three cases and was doubtless caused by the 
pressure of the herniated portion of the stomach on 
the lower esophagus This symptom, although rare, is 
of great importance, as all of these patients were 
thought to have early caranoma of the esophagus clini¬ 
cally Constipation was an outstanding complaint, being 
present m thirty-two cases This gives a percentage 



Fig 6 —Eientration The left side of the diaphra^ and the stomach 
are mark.edl> elevated. Attention is called to the relation of the esophagus 
to the stomach Fluoroscopic observations demonstrated that there was 
no herniation the stomach lying entirely below the diaphragm 

of more than SO in our senes, which is a lugher inci¬ 
dence than in a group of unselected patients of the same 
age periods The straining at stool incident to the con¬ 
stipation IS doubtless a factor m causing the hernia 

Seven of the patients in this series had one or more 
abdominal operations without relief Several others had 
been advised to have operations with various clinical 
diagnoses Three patients had had the gallbladder 
removed and two the appendix One patient had an 
exploratory laparatomy and was informed that no 
pathologic condition had been found The seventh of this 
group had been operated on three times within the past 
five years, first, for the removal of a “chronic 
appendix,” then for a cholecystectomy, and finally 
for adhesions She presented a hernia the size of a 
plum which had probably been the cause of her symp¬ 
toms, as her complaints were the same after the opera¬ 
tions as before Five patients had previously been 
studied roentgenographically and informed that there 
was no pathologic process in tlie gastro-intestinal tract 

PHVSICAL SIGNS 

Small or medium sized hernias give no physical signs 
Large hernias simulate pneumothorax or hydrothorax 
in rare instances Splashing, gurgling and similar 
sounds may occasionally be heard over the lower portion 
of the left chest 

ROENTGEN OBSERVATIONS 

Roentgen study is of tlie utmost importance in 
esophageal orifice hernia because it usually is the only 
means of arriving at a diagnosis before operation The 
technic of the roentgen examination is difficult and 
be carried out with great acairacy and care The 
presence of a hernia may be detected occasionally with 
the patient in the erect position If the sac is filled 
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with air, the gas bubble can be visualized above the 
diaphragm The hermated portion of the stomach ma}”- 
contain both air and liqmd, in which case the fluid 
level with gas above gives a clue to the diagnosis Even 
on the ingestion of the opaque meal, fluoroscopic studies 
with the patient standing only rarely demonstrate the 
presence of a hernia In only three cases of our senes 
did the pouch fill while the patient was m the erect 
position, and m two of these tlie hernia reduced itself 
and disappeared dunng fluoroscopy As a rule there¬ 
fore, the examination in the standing position gives no 
intimation of the existence of this lesion If the roent¬ 
gen studies are earned out m this position only, as is 
done m some clinics, these hernias will be overlooked 

It IS with the patient lying on the fluoroscopic table 
and the stomach well filled with the opaque mixture that 
the hernia is most apt to be visualized There is no 
single position in which it is possible to bnng the lesion 
into view in every instance It is essential to observe 
the patient m the prone, supine and oblique positions 
Deep inhalation and exhalation should be advised dur¬ 
ing the time of observation Pressure on the abdomen 
with the gloved hand is important to force the gastne 
content into the cardia Lowenng the head of the table 
or placing a pillow under the buttocks is an important 
maneuver 

Roentgenograms of this lesion are difficult to obtain 
and even with the most careful technic frequently fail 
to show the hernia This is due to the fact that the 
herma is usually relatively small and is overlapped by 
the diaphragm, the cardiac shadow, the spine, and, m 
females, the breasts Numerous films m different 
positions are necessary In several mstances, the hernia 
has been visualized fluoroscopically but could not be 
demonstrated on the roentgenograms The most satis¬ 
factory procedure for overcoming this difficulty is to 
determine the best position for demonstrating the 
lesion with the fluoroscope, and then to replace the 
fluoroscopic screen with a film and make the exposure 
with the same tube that tvas used during fluoroscopy 
Senal roentgenograms may be of great value 

After the ingestion of tlie barium meal, the herniated 
portion of the stomach is seen as a round or ovoid 
shadow lying just above the diaphragm in tlie region of 
the loAver end of the esophagus The hernia is usually 
near or m the median line and projects more to the 
nght than does the lesser curvature As a rule, there 
IS a direct connection between tlie opaque medium in the 
upper portion of the cardia and the barium in the 
hernia, the two being united by an istlimus at the level 
of the esophageal hiatus In some instances, the lesion 
lies entirely above the diaphragm and does not appear 
to connect directly ■mth the stomach The size and 
shape of the hernia may vary with the degree of filling, 
the patient’s position, the phase of respiration, and the 
amount of intra-abdominal tension When the herni¬ 
ated portion of the stomach is completely filled with 
barium, it is seen as a smooth, sharply defined shadow 
which IS of uniform density throughout If it is only 
parti) filled with the opaque mixture and contains air 
also, the gas collects in the upper portion, giaang a 
mottled shadow With the patient standing, a fluid 
level with a horizontal upper border is seen If the 
sac contains only a little banum the rugae of the 
stomach are \asuahzed This is a important obser- 
\"ition as It proies conclusnely that the shadow Ijang 
above the diaphragm actualh is a portion of tlie stomacli 
The lesion mav reduce itself dunng the roentgen ex-ami- 
natiou This occurs most commonl) when the patient 


turns or changes from a Inng to a standing position 
While reduction and consequent disappearance of the 
herma increase the difficulties of diagnosis from the 
roentgenologic point of new, this phenomenon is ler) 
important clinically as it proies tlie absence of adhesions 
and tliat there is little or no danger of incarceration 
The relation of the esophagus to the herma should 
be studied carefull) m e\er)' instance This is best 
accomplished by giving the patient a few additional 
swallows of the opaque mixture after the hernia has 
been nsuahzed Films may be made while the liquid 
IS being swallowed or fluoroscopic studies may be 
earned out Usually, the lower esopliagus is seen to 
be normal Rarely, it may be tortuous, the tortuosity 
disappearing w'hen the hernia reduces itself In two 
of our patients who complained of dysphagia, there 
was slight dilatation of the esophagus wnth delay at 
the lower end, apparently due to the fact that the 
hernia pressed on the esophagus and caused a partial 
obstruction The hernia may be to the left, right, front 
or back of the esophagus, m some cases it may partially 



^*'2 7 —Divcttfculum of ihc itoraach. The harmtu fiUed diverUculum 
lies jnrt medial to the cardia and below the diaphragm. At the mx hour 
observation the stomach was empty but the divertu^um remain^ filled 
with the opaque mixture 

surround the esophagus The stomach usually rises 
high, so that the cardia lies in close contact with the 
diaphragm In several cases the stomach appeared to be 
more to the right than normally The cardia may be 
smaller and much less rounded than usual 

DIFFERENTIAL DIAGNOSIS 

From the clinical stmdjxiint, the common conditions 
to be considered in differential diagnosis are caranoma 
of the stomach, peptic ulcer gallbladder disease, car¬ 
cinoma of the lower end of the esophagus, and angina 
Each of these conditions usually has its tv pical history 
and clinical evadence It is in atypical or borderline 
cases that diagnosis becomes difficult and the possibility 
of esophageal onfice hernia should be considered 
If this lesion is home in mind both the clinician and the 
roentgenologist will diagnose it with greater frequency 
As more cases of this tjpe of hernia arc recognized and 
recorded in the literature, the clinical picture will 
become more clearl) defined and this condition w ill take 
Its rightful place as a not uncommon cause of upper 
abdominal symptoms 
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From the roentgen point of view, it is necessary to 
consider the following conditions in differential diag¬ 
nosis diaphragmatic hernia of other types, diverticulum 
of the lower esophagus, diverticulum of the stomach, 
cardiospasm, cardio-esophageal relaxation, eventration 
Diaphragmatic hernias of other than the esophageal 
orifice t 3 pe may be the result of a congenita! abnor- 
nialit\% severe trauma to the abdomen, a gunshot injurv 
or a stab wound These hernias may invoh'e any part 
of the diaphragm In esophageal orifice hernia, 
only tlie stomach passes into the thorax Portions of 
the small intestine, the colon, the stomach and other 
abdominal organs may be involved m the other t 3 'pcs 
of diaphragmatic hernia The relation of the esophagus 
to the lesion ma}' be demonstrated roentgenologicallv 
by the use of the opaque meal, proimg conclusnelv 
whether the lesion involves the esophageal orifice or 
some other portion of the diaphragm Diverticulum of 
the esophagus is attached to the esophagus and alwa 3 's 
lies m direct contact wnth it The shadow of a hernia 



Fip 8 •—Cardio-esophagcal relaxation The opaque meal flows back into 
the esophagus from the stomach This condition can be differentiated 
from esophageal orifice hernia by giimg the patient a few smillo^s 
of barium and demonstrating that the shadow above the diaphragm is the 
esophagus and not a portion of the cardia of the stomach 


tlirough the esophageal orifice can be shown to be con¬ 
nected wuth the stomach and mav be differentiated from 
tlie esophageal outline as the patient is studied in the 
A^anous positions fluoroscopicalfi A diverticulum fills 
directh from the esophagus while a hernia, as a rule fills 
from the stomach The former is usually well above the 
diaphragm and is best seen with the patient erect 
the latter lies in direct contact with the diaphragm and 
IS seldom visualized except in the recumbent position 
Diverticulum of the stomach is a projection from 
the gastric lumen and is below the level of the 
diaphragm There is ver 3 ’^ frequent^" retention of some 
of the barium mixture in the diverticnlnm after the 
mam mass of barium has passed out of the stomach 
W'hile an esophageal orifice hernia empties itself 
during the emptnng of the stomach A diverticulum 
IS best casualized wath the patient erect, while an 
esophageal orifice hernia is rarely seen m this position 
Cardiospasm is an obstruction of the low'er end of the 
esophagus with dilatation of the esophagus of var 3 ang 
degree'^and should not cause confusion In cardio- 


esophageal relaxation, the opaque meal flows freely 
into the stomach and then runs back into the esophagus 
when the patient is recumbent There is no arcuni- 
scribed shadow above the diaphragm as in esophageal 
orifice hernia, and fluoroscopic studies make tiie dif¬ 
ferential diagnosis eas 3 Eventration is an elevation 
of the diaphragm with a resultant lugh position of the 
stomach, splenic flexure, and small bowel The differ¬ 
entiation between this condition and esopliageal 
orifice hernia depends on the visualization of tlie 
diaphragm and the demonstration that in eventration 
the stomach lies below the elevated diaphragm This 
is usually possible after the administration of a baniim 
sulphate meal If this method fails, the diaphragm may 
he Msuahzed by administering a compound effervescing 
powder in order to distend the stomach wath gas 
Fluoroscopic observations wath the patient in the erect 
position after the stomach has been filled wath gas or 
the opaque meal have always enabled me to demonstrate 
the position of the diaphragm and thus determine 
w’hether I was dealing with eventration or an onfice 
of hernia 

TRE^lTilENT 

The medical treatment of esophageal orifice 
hernia is S3mptomatic and consists mainly of dietetic 
and preventne measures Thorough mastication, slow 
eating and small meals are advisable Fluid in con¬ 
siderable amounts may be taken with the meals The 
patient should not he down after having eaten If 
distress comes on during or soon after eating, 3valking 
about for a few moments or a hot drink usuall 3 ^ gives 
relief The avoidance of straining, tight bands about 
the abdomen and other causes of increased iiitn- 
abdominal pressure is important If the s 3 Tnptoms are 
severe and unrelieved by medical treatment, surgery 
may be resorted to The operation is difficult and 
should be undertaken onl 3 ' after careful consideration 
of the patient s general condition The abdominal 
approach is preferable A large inasion is necessanq 
adequate exposure being the first requisite The hernia 
is reduced completely and the esophageal opening of the 
diaphragm sutured to its normal size A.s the difficulties 
of operation are greatly increased bv the respiratory 
movements of the diaphragm, phrenicotomy md 3 ' be 
perfonned on the left side as a preliminar 3 ' step In 
patients who cannot undergo the extensive abdominal 
operation necessary to cure an esophageal onfice 
hernia phrenicotomy may give symptomatic relief 
Fortunately, the complaints are mild in the great 
majonty of cases and surgical intervention is rarely 
necessar 3 ' Only three cases of our senes came to 
operation 

SU3I3IAR\ 

An esophageal onfice hernia is a protrusion of a 
portion of the cardia of the stomach through the 
esophageal opening of the diaplaragm into the thorax 
This 13^)6 of diaphragmatic hernia w'as formerly con¬ 
sidered very rare and therefore of but slight clinical 
significance \\^th the increasing use of the roentgen 
ray in the examination of the gastro-intestmal tract, it is 
being found with increasing frequency and several large 
senes of cases have been reported dunng the last decade 

The present series consists of sixt}' cases, all 
nosed dunng the routine roentgen examination of the 
stomach with the opaque meal These occurred ove^ 
period of five vears, dunng which time about 8,0(X) 
gastro-intestinal cases were studied roentgenologicalh 

Enlargement of the esophageal onfice of the dia¬ 
phragm 33 ath resultant herniation of the cardia may be 
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congenital or acquired The acquired cases are due to 
increased intra-abdominal tension plus some unknown 
factor which accounts for tlie herniation being through 
the esophageal hiatus ratlier than at one of the com¬ 
moner sites of hernia 

My series comprised forty-one females and nineteen 
males The ages vaned from 21 to 72 years, the 
majority of the patients being over 40 

In fourteen patients there were no symptoms refer¬ 
able to the hernia The remainder had complaints of 
varying degrees of severit}' The commonest symptoms 
were epigastric pain, heartburn, nausea, vomiting, 
regurgitation and constipation As a rule, the sjunp- 
toms are rather indefinite, nuld in degree, and of years’ 
duration The most tjpical complaint rvas a feeling of 
weight or pressure under the xiphoid, coming on 
dunng or soon after eating and relieved by a hot 
dnnk or by W'alking about for a few moments 

Small hernias give no physical signs Large hernias 
may simulate pneumothorax or h) drothorax 

The roentgen examination is usually the only means 
of arriving at a diagnosis Yen' careful studies are 
essential to demonstrate this lesion Fluoroscopic 
observations in the prone, supine and oblique positions 
must be made, as the hernia is only rarely seen with the 
patient erect and is difficult of roentgen demonstration 
After the ingestion of tlie opaque meal, the hernia 
IS seen as a round or o\oid shadow' just above the 
diaphragm, it lies in or near the median line, usually 
to the left of the esophagus The hernia as a rule 
connects with the stomach bj an isthmus at the level 
of the esophageal orifice 

Roentgenologically, tins condition must be differen¬ 
tiated from diaphragmatic hernia ot other types, diver¬ 
ticulum of the esophagus and stomach, cardiospasm, 
cardio-esophageal relaxation and eventration 

Treatment consists mainh of dietetic and preventive 
measures Surgical operation is indicated if the 
sj-mptoms are severe As a rule, however, the com¬ 
plaints are mild and operatn e measures are onh rvrcl) 
necessarv 
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ABSTRACT OT DISCUSSION 
Dr. a L Gea\, Richmond, Ya This paper is a mono¬ 
graph on esophageal orifice hernia that should be m the labora- 
torj of cverj roentgenologist It is tlie most complete discussion 
of the subject that I have ever heard There are several points 
on which I should like to lay a little additional stress Manj 
of the small laboratories throughout tlie countr} have onlj a 
vertical fluoroscope, and it is absolutelj impossible, as the 
author stated, to show a reducible hernia of the esophageal 
orifice with an upnght fluoroscope If it is incarcerated vve maj 
be able as he said, to see an air bubble or gas bubble above 
the diaphragm. That, however, vvould not be differentiated from 
a lower end esophageal diverticulum However, in incarcerated 
conditions I have occasional!) been able to suspect and tlierefore 
search more diligentl) for the real condition b) reason of a 
longitudinal shortening at the expense of the upper pole of the 
stomach Of course, the shortening alone vvould not differen¬ 
tiate between an esophageal hernia and an extensive carcinoma¬ 
tous lesion of the cardiac end of the stomach The onlv real 
method of determining the presence of esophageal hernia is b> 
the dorsal position md prcfcrablv with the hips well elevated 
above the level of the shoulder or sometimes it ma) require 
an almost complete inversion such as is possible bv means of 
our modern tables The lateral position, the patient being 
rotated toward the left side will often give us valuable informa¬ 
tion It IS inv routine after making an upright fluoroscopic 
examination to place the patient m the dorsal position vvath 
pressure on the lower pole of the stomach and then to rotate 
the patient toward the left side If the upper pole of the 


stomach is smooth and there is no tendenev to herniation, I 
then rotate the patient graduall) toward the nght side, making 
careful observations all the tune. 

Dr. Cassie Belle Rose, Giicago In the Presbvtemn 
Hospital of Chicago, we search for these esophageal herniations 
m all examinations of the stomach and find them often enougli 
to make this routine worth while In mv experience the 
differentiation from caranoma of tlie lower end of tlie esophagus 
IS the important point If, m the patients with svmptonis the 
patient gets the idea that he has a cancer and one can definitclv 
saj that he has not—that he has onlv an esopliageal herniation— 
the mental relief of the patient is worth a great deal Then m 
fact, the differential diagnosis becomes the chief treatment 

Dr. Ma.x Ritvo Boston In the past there has been no 
agreement among autliors as to a name for these hennas In 
the literature, vve find papers on this subject entitled, Heniia- 
tion of a Portion of the Fundus of the Stomach Through tlie 
Esophageal Hiatus of the Diaphragm,” ‘ Diaphragmatic Hernia 
of the Stomach Through the Esophageal Opening” and so on 
These names are descriptive, but very long and too cumbersome 
for ordinary use If vve as roentgenologists can agree on a 
short, simple title, it will help the stud) of this condition greatlv 
The name “esophageal orifice henna ’ has the great advan¬ 
tage of conciseness, as well as describing what the condition is 
and where it is The traumatic t)pe of diaphragmatic hernia 
has not been included as it does not come into the group under 
discussion As the result of severe trauma to the abdomen the 
diaphragm ma) be ruptured. The stomach intestines, spleen 
and various other abdominal organs ma) herniate through this 
opening into the thoracic cavit) In the esopliageal orifice tvpe 
of hernia, however, onlv the stomach is involved and even with 
very large hernias vve have never seen an) organ other than 
the stomach herniate into the thora.\ 


ACCIDEXTYL PNEUMOTHORAX* 
JOSEPH L HARVEh MD 

DEXVTR 

M\ object in this pajier is to contrast two cases of 
pneumothorax which followed fractured nbs Only 
one case similar to case 2 was found m the literature ^ 
The term pneumothorax was probably first used in 1803 
by Itard to denote air or gas in the pleural civitj 
Hippocrates noted the succussion splash, and Laennec 
in 1819 gave such a thorough description of the S}mp- 
toms and signs that little has been added since 

Pneumothorax is regarded by some as of v erv minor 
importance, bv others as an extrenielv senous condition 
Most interns believ e that pneumothorax is such a simple 
matter that they are fully quahhed to perform artifiaal 
pneumothorax In Denver, even simultaneous bilateral 
artificial pneumothorix is being done now m selected 
cases The first paragraph of the chapter on pneumo¬ 
thorax m Fishberg s hook on Pulmonarj' Tuberculosis 
emphasizes the other vnevv 

This IS tbc most frightful complication of pulmonarv tuber¬ 
culosis It is of more significance than copious pulmonarv 
Iicmorrhage because the latter onh terrifies the patient, and 
the ultimate prognosis is usuallv favorable but pneumotlwrax 
IS dcadlv and the victim is justified in his apprehension that 
the collapse and agonizing dvspnea are indications that he is 
breathing Ins last From Y cst s statistics it appears that 70 
per cent of patients attacked b) pncumotliora,x die, and in 
phthisis the proportion is even higher 
These statistics - are also quoted in the 1927 edition of 
Osiers Practice of Medicine The difference between these 


* From the Department of Roenleenologr UnivcT«iiiy of Colorado 
School of Medicine and Hospiialj 
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extreme views can be partially accounted for by the fact that one 
refers to spontaneous pneumothorax w ith a rupture of the visceral 
pleura, uhile the other refers to a carefully controlled artificial 
pneumotliorax. Recent data on pneumothorax give a mortality 
of from 10 to more than 80 per cent depending on the type of 
pneumothorax, and the time interval allowed before death occurs 

REPORT OF CASES 

Case 1 —Mrs L S , aged 27, IV as injured in an automobile 
accident in December, 1928 Her chief complaint was pain in 
the right side of the chest, localized over the lower ribs There 
was no expectoration of blood At the age of 15 she had been 


left axillarj chest wall, and the right half of the diaphragm 
was concave, depressed down to the twelfth rib 

A diagnosis of enormous pneumothorax and fractured rib 
was made (fig 1) 

For the first four dajs 1,000 cc of air was aspirated dailj, 
with constant improvement After the removal of the first 
thousand cubic centimeters of air there was a drop in the pulse 
rate from 120 to 86 per minute. On the second daj the left 
border of the heart was IS cm from the chest wall, on the 
seventh daj there was 4 cm clearance A small amount of 
fluid formed which was gradually absorbed On the sixteenth 
daj roentgen exammations, before and after the aspiration of 




Fig 1 —Enormous pneumothorax follow 
ing fracture of tenth right rib 


Fig 2—Degree of pneumothorax which is 
persistent after six months 


Fig 3 —Pneumothorax m upper right tide 
of chest lower right side dull heart and 
mediastinum shifted markedb to the right. 



Pig 4 —Oblique view showing pneumo¬ 
thorax area more definitely and fluid (blood) 
lev^ 


Fig 5 —Forty-eight hours after accident 
and a few hours after the coughing up of 
several blood clots. Definite return of heart 
and mediastinum toward normal position. 


Fig 6 —Three months after accident. 
There are slight evidences of old tubcrcu 
losis thickened pleura is present over the 
site of the fractured nb 


kicked by a horse and three ribs on the right side were broken, 
otherwise she had never been sick or injured 

On examination tlie patient was verj pale and in shock. 
Other observations were irrelevant, except for tlie chest There 
was crepitation of subcutaneous air over the lower ribs and m 
the right axilla, and extreme hj-perresonance over the entire 
right side of the chest 

The apex beat was strong in the fifth interspace m the left 
axilla 

Roentgen examination showed a recent fracture of the tenth 
rib with some displacement, the mediastinum was displaced 
7 cm to the left, the heart was displaced tightly against the 


a large amount of air, showed an mcrease m the amount of 
air after the aspiration, proving a valvnilar pneumothorax. 
There has been little, if any, change m the pneumothorax for 
SIX months (fig 2) 

Case 2 —G D E, a man aged 38, who had come to Colorado 
sixteen jears before on account of tuberculosis of tlie right apex, 
was admitted to the hospital following an automobile accident, 
Feb 16, 1929 Examination show ed lacerations and abrasions of 
the face and back, also a bruise of the left foot On coughing 
or deep respiration he had pain just lateral to the right nipple, 
and restriction of motion on the right side. There was some 
hemoptjsis for two hours following the accident The total 
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Vincents infection of the larynx m a child, aged 
2^ years, extend into the lungs, producing abscess, 
einpj'enia and death Typical Vincent’s organisms were 
cultivated from the lungs and pleural fluid at necropsy 
Lewis and Barenberg-* reported a similar case m a 
3 year old child in whom a Vincent’s infection of the 
lar)'rL\ extended into the lungs, producing fatal pul¬ 
monary gangrene Qievalier Jackson “ studied with the 
aid of the bronchoscope a case m which the Vincent’s 


and bronchi witli these organisms In my third case 
there were no signs of infection in the throat, the pul- 
monar)^ lesion appearing four days after exposure to a 
patient with Vincent’s angina 

REPORT OF CASES 

Case 1—O B, a white man, aged 30, a laborer, had aJirajs 
been m good health before the present illness Oct 20, 1927, 
his wife developed tonsillitis, which was subsequentlj proved to 
be a Vincents infection About ten dajs later, November 1, 

the patient himself noticed 



Fig 1 —Temperature curve m case 3 sliouing the dates when aulpharsphenaminc \va5 administered 


general weakness and some 
soreness of the throat The 
symptoms were more marked. 
Not ember 2, so he remained 
in bed 

I saw him, November 3, 
when the temperature was 103 
F and the pulse 90 There 
was a slight fetid odor to the 
breath, and examination of the 
throat ret ealed a large ne 
erotic ulcer on tlie right tonsil 
Smears from the diseased area 
showed large numbers of tjp- 
ical Vincent's orgamsms The 
lesion was treated by local 
applications of solution of 


infection of the pharjnx was followed by ulceration of 
the bronchi He made smears through the broncho¬ 
scope from the deep ulcers in the bronchi and found 
that the fusiform bacilli and spirochetes were present in 
practically pure culture Two of my cases belong to 
this group in which there was direct extension of the 
infection from the upper respiraton" tract to the lungs 
In a second clinical type of this infection the pnman' 
lesion IS found in the bronchi or lungs Rothwell “ m 
1910 recorded two cases m which Vincent’s organisms 
were present m large numbers in the bloody sputum 
He named the disease “bronchial Vincent’s angina ’’ 
Campbell and Dyas ’’ observed cases of pnmar) acute 
bronchitis during an epidemic of Vincent’s angina 
among Canadian troops stationed in England They 
found large numbers of fusiform bacilli and spirochetes 
in the sputum from these patients Peters,® Gifford,® 
ilcNeill,^® Marshall,^^ Wahl,^- Cahan,^® Greeiey,“ IGine 
and Berger,^® Pilot and Davis,^® Rohdenburg" and 
I have reported cases of primary infection of the lung 


4 Levis 3 M and Barenberg L H Pulmonary Gangrene Due to 

Spirochetes and Fusiform Bacilli Am. J Dis Child 37 35 (Feb) 
1929 - 

5 Jackson Chevalier Ulcerative Bronchitis Due to Vincent s Organ 

isms Jama 83i 184S (Dec. 6) 1924 , , „ . 

6 Rothwell J H Bronchial Vincents Angina J A. M A. 
54 1867 Oune 4) 1910 

7 Campbell A R. and Dims A. D Epidemic Ulceromembranous 
Stomatitis (Vincent s Angina) Affecting Troops JAMA. BS 1596 
Qune 2) 1917 

8 Peters W H Hand Infection Apparently Due to Bacillus Fusi 
formls J Infect. Dis S 455 (June) 1911 

9 Gifford S R Fusiform Bacilli of Vincent s Angina J Bact. 

5 365 (July) 1920 , ^ , 

10 McNeill Pulmonary Infection with Spirochetes and Fusiform 
Bacilli of Vincents, Bull Johns Hopkins Hosp 35 368 (Nov ) 1924 

11 Marshall infection of the Lungs with Vincents Spirillum Ken 
tuck-y M J 23 3800 (Julj) 1925 

12 Wahl H R The Pathology of Some Unusual Pulmonary Lesions 
South M J 19:591 (Aug) 1926 

13 Cahan J M Pneumonitis Caused by \ inccnt a Organism M J 

&. Rec. 126 194 (Feb 2) 1927 t x, i 

14 Greeley Horace Vincents Angina Infection Its Prevalence 
A aried Manifestations Treatment and Bacteriology Am J M Sc 
166 : 742 (May) 1918 

15 Kline B S and Berger S S Spirochetal Pulmonary Gangrene 
Treated with Arspbenamine J A. M A 86 1452 (Nov 7) 1925 

16 Pilot Isadore and Davis D J Fusiform Bacdli and Spirochetes 
Their Role in Pulmonary Abscess Gangrene and Bronchiectasis Arch 

7^^hd^hurg Pathological Conditions Assomated with the Presence 
of Fusifom Bacilli and Spirilla Proc New Aork Path Soc N S 

^i8*Smith^D T Bronchopulmonary Spirochetosis Am Rev Tuherc 
16 352 (March) 1927 


potassium arsenite (Fowler’s 
solution) The next daj the throat was less painful, but 
during the night a cough had developed which was produc¬ 
tive of about 20 cc of thick greenish sputum wthouf odor 
Examination of the chest revealed a small area of rales just 
below the angle of the left scapula There were no definite 
changes m percussion or in the breath sounds oxer this area 
The sputum contained large numbers of fusiform bacilli and 
spirochetes indistinguishable morphologicallj from those m the 
tonsil of the patient and from the throat of his wife A guinea- 
pig inomlated in the groin with 3 cc of sputum developed a 
large fusospirochetal abscess 

No\ ember S the patient xvas much better, although the pro- 
ductiie cough persisted On the same day and on November IS, 
the patient was given 
0 6 Gm of sulphars- 
phenamine intrave¬ 
nously A reexamina¬ 
tion SIX months later 
failed to show an> evi¬ 
dence of pulmonary 
disease by phj steal 
signs or a chest roent¬ 
genogram 

Case 2— H D H, 
a white man, aged 27, 
a physician, attended 
a patient with an acute 
Vincent’s infection of 
the tonsils from May 
22 to June 10 He 
assisted in the transfer 
of some of the mem¬ 
brane from the throat 
of the patient to the 
groin of two guinea- 
pigs and later per¬ 
formed an autopsy on 
the pigs June 8, he 
noticed a slight 
pharjngitis which 
graduallj increased m seventy until June 14, when the tonsils 
became markedly swollen and inflamed and enlarged glands 
appeared in the neck On that evening the patient became 
nauseated and vomited There were general malaise and profuse 
perspiration on exertion, but he returned to work the ne.xt day 
as usual 
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The tonsils presented the picture of a severe follicular ton¬ 
sillitis, and smears from them showed cocci, vnbrios, fusiform 
bacilli and spirilla. June IS, the throat was about the same but 
the cervical glands were more enlarged On this daj, sub¬ 
cutaneous injections of sodium cacodjlate were started Bj the 
next dav the glands were less tender and shghtlj smaller Dark 
field examination of the fluid from the tonsils showed spiro¬ 
chetes, fusiform ba- 
alli, cocci and vnbrios 
Dail} injections of so¬ 
dium cacodjlate were 
continued and the 
throat w as swabbed 
twice dailj with solu¬ 
tion of potassium 
arsenite until June 20, 
when sjmptoms of 
mild stomatitis ap¬ 
peared and all medica¬ 
tion was discontinued 
The throat healed the 
glands steadilj de¬ 
creased in size, but 
the malaise and the 
temperature of from 
99 to 99 4 persisted 
June 29 the temper¬ 
ature reached 101 in 
the evening and that 
night the patient had 
severe profuse sweats 
The throat was not 
sore but there was a nonproductive cough and bis familj 
observed an extremelj foul odor to the breath He was admitted 
to the hospital, June 30 Phjsical examination revealed slight 
dulness near the left base in front, and rales were heard over 
this area when the patient coughed The chest roentgenogram 
showed soft mottled shadows in this region The daj following 
his admission to the hospital he began to raise a small amount 
of green sputum which had a slightlj foul odor Exammation 
of die sputum showed no tubercle bacilli, but spirochetes fusi¬ 
form bacilli, COCCI and vibrios were present The fresh untreated 
sputum in 1 cc. amounts produced a tjpical fusospiroclietal 
abscess when injected into the groin of gumea-pigs The 
gfumea-pig that was inoculated vwth the concentrated sputum 
failed to develop tuberculosis 

For the first few dajs in tlie hospital the temperature varied 
from 986 in the moniing to 102 and 103 m the afternoon Julj 
4, 045 Gm of sulpliarsphenammc was given intravenouslj, 
followed bj 0 6 Gm, Julj 8 The daj after the first treatment 
the cough vvas looser, and both cough and expectoration 
diminished rapidlj and disappeared completel) in a few dajs 
A week later the temperature vvas normal, the phjsical signs 
had disappeared, and the chest roentgenogram showed the left 
base clear After another week in bed the patient left the hospi¬ 
tal apparentl} convalescent Shortlj afterward, he began to 
register a temperature of from 99 6 to 100 6 and was readmitted, 
August 4 The phjsical examination and chest roentgenogram 
showed no evidence of the previous infection, but because of the 
persistent elevation of temperature, two more injections of 
Eiilpharsphciiamme were given, August 15 and 20 He con¬ 
tinued to have a temperature of from 99 to 998 two or three 
evenings in the week until November 15 A gam of 30 pounds 
(13 6 Kg) was made during this period and he returned to 
work Jan 1, 1929 

Pin sical examination and a chest roentgenogram made six 
months later revealed no evidence of the disease It is signifi¬ 
cant that in this patient, as in the one treated b\ Gievaher 
Jackson, the first pulmonarj svmptoms developed some time 
alter the lesion m the pliarvnx had disappeared. 

C\se 3—\V W., a man aged 29, a phvsician four dav s after 
eximiiimg and treating the throat of a patient with severe Vin¬ 
cent s iwicction relumed home in the evening of \ug 29 1927 
coniplaimng of headache and backaclic The svTnptoms grew 
worse during the next dav and a slight cough developed 
accompanied bv a small amount of mucoid sputum. Tliat eve¬ 


ning, August 30 the temperature vvas 102 F August 31, he was 
verj restless the temperature reached 104 m the evening and 
was followed bj a ngor and profuse perspiration. September 
1, the sputum became purulent, he was slightlj irrational, and 
the temperature reached 1042, followed bj rigor and perspira¬ 
tion The following daj, the patient vvas e.\amined bv a col¬ 
league who found slight suppression of the breath sounds at the 
base of the nght lung postenorh but no other evidence ot pul- 
monarj disease Specimens taken bj me on the same dav for 
blood, stool and unne culture were negative for tvphoid bacilli, 
and the Widal reaction was negative The blood count showed 
12,000 white cells with a differential count of 83 per cent polv- 
morphonuclears 13 per cent Ijunphocvtcs and 4 per cent mono- 
cj-tes The urine examination showed a trace of albumin, a 
moderate number of white blood cells and a few red cells but 
no casts The sputum was thick, green and purulent, and about 
30 cc. vvas e.xpectorated No tubercle bacilli were found but 
enormous numbers of fusiform bacilli, spirochetes, vibrios 
and cocci were present (fig 4 B) 

The next dav slight dniness suppression of the breath sounds 
and a few rales were heard at the base of tlie right lung pos- 
tenorlj and a chest roentgenogram revealed circumscnbed 
shadows projecting out from tlie hilum into tlie right lung 
(fig 2) In view of the presence of fusiform bacilli and spiro¬ 
chetes m the sputum the patient was given 0 6 Gm of sulphars- 
phenamme intramuscularlj on the afternoon of September 2, 
which was the fifth daj of the disease September 3, he was 
somewhat better, the temperature was 1036, the pulse 100, and 
the respiration 20 The sputum remained unchanged in amount 
and in phjsical characteristics, but tlie microscopic e.xammation 
showed onlj a few fusiform bacilli and no spirodietes Septem¬ 
ber 4, the temperature was lOl 6 and numerous moist rales were 
heard over the area of dulness The sputum was somewhat 
reduced in amount and thinner in consistenev, and repeated 
examination failed to show either the large fusiform bacilli 
or the spirochetes although all the other organisms were still 
present (fig 4 C) 

September 5, the patient was given 06 Gm of sulphars- 
phenamine intravenouslj, following which tlie sputum rapidlj 
decreased, the temperature returned to normal (fig 1), and the 
phj sical signs in the chest disappeared A. chest roentgenogram 
made September 10 showed that the shadows had disappeared 
(fig 3) After a few weeks’ rest he returned to Ins practice 
and is still well and free from svmptoms more than two vears 
after his illness 

BACTEEIOLOGt OF THE SPETUM 

The sputum m case 3 vvas tliick, green, purulent and 
without odor It vvas similar m appearance to tuber- 



Fig- 4 —'Camera luctda drawings of smears stained wnth gentian 
^ tiDcar from pharTmx m case of \ mcent s angina which was being 
treated by Dr \V W B smear from Dr W W s sputum before treat 
ment C smear from Dr \\ \\ s sputum twenty four hours after the 

first injection of sulpharsphcnamine 

culous sputum, although at no time were tubercle bacilli 
demonstrated either bj smear or bv gumca-pig inocula¬ 
tion The sputum vvas studied with various stains, the 
dark field apparatus and with aerobic and anaerobic 
cultures Both the lartje and the small tapes of the 
fusiform l»alh were isolated The spirodietes were 

19 Smith D T Fusospirochetal Disca c of the Lungs ItA Bartenol 
og\ Pathology and Experimental Reproductions Am, Rev Tubcrc. 
10 SM (No\ ) 1927 
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Fiff 3 —Roentgenogram of the chetft m 
<asc 3 ten dajs later 
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predominantly of the Spirochacta vinccnti type, with 
smaller numbers of Treponevia mxcrodentium , both 
were cultivated but only the latter were isolated in 
pure culture The vibrio was not isolated but seemed to 
be identical with that usually found m Vincent's angina 
Also Staphylococcus albiis, hemolytic and nonhemolytic 
streptococci and an unidentified gram-negative gas- 
forming organism were isolated 

Two guinea-pigs were inoculated m the groin with 1 
cc each of sputum which was obtained on the fiftii day of 
the disease and before the sulpharsphenamine was given 
One pig died four days later with an abscess m the groin 
and multiple metastatic abscesses of the liver, lungs and 
spleen The same combination of organisms was pres¬ 
ent in the metastatic abscesses as in the original sputum 
The second gumea-pig was killed after ten days and a 
large well walled-off abscess found in the groin which 
contained tlie same organisms as the original sputum 
except the gram-negative gas-former, which is fre¬ 
quently eliminated by passages through a guinea-pig-® 
By inoculation of other animals m the groin, the disease 
was transmitted from pig to pig at ten day intervals for 
five passages 

Pus from one of these pigs was inoculated in 0 25 cc 
amounts into the trachea of four rabbits Two rabbits 
died of pulmonary gangrene and two of pulmonary 
abscess associated with empyema 

Sputum collected twenty-four and forty-eight hours 
after the patient had received his first injection of sulph- 
arsphenamine had the same physical characteristics 
as the original, and contained the same organisms with 
the exception of the large fusiform bacilli and the 
spirochetes (fig 4(7) Injection of this sputum into 
the groin of guinea-pigs resulted in a local swelling 
which resolved without producing an abscess 

Fortunately, at the time the physician (case 3) con¬ 
tracted the infection, a study of the bacteriology of 
Vincent’s infection was being made at this hospital, and 
a complete record of the organisms present in the 
pharjmx of his patient was available It was found that 
the germs present m the physiaan’s sputum were in all 
respects identical with those in the pharynx of his 
patient (fig 4) 

^ o / COMMENT 


Vincent’s angina, or fusospirochetal infection of the 
throat, IS a relatively common and widespread disease 
and pulmonary complications due to these fusospiro¬ 
chetal organisms are by no means infrequent 

The complicating pulmonary lesions often confused 
with pulmonary tuberailosis maj^ take the form of 
pulmonary gangrene, pulmonary abscess, ulceration of 
the bronchi, lobar pneumonia, bronchopneumonia, and 
empyema 

Many of these patients with pulmonary lesions 
recover spontaneously, but m some the condition ter¬ 
minates fatally It seems advisable to treat all cases in 
which fusospirochetal organisms can be demonstrated 
in the pulmonary sputum -with either neoarsphenamine 
or sulpharsphenamine To obtain the best results the 
diagnosis should be made and the arsenic given before 
there is any appreciable destruction of pulmonaiy^ tissue 
The cases recorded here were treated on the third, 
fourth and fifth days, respectively, of the illness 


CONCLUSIONS 

1 Tlie three cases of fusospirochetal disease of the 
lungs reported here followed contact with cases of Vin¬ 
cent’s angina _ 

20 Smith D T Fusospirochetal D.seasM of the LungJ Tuberck 
9 420 Uune) 1928 


2 Two cases were primary infections of the pliaiynx 
with subsequent extension into the lungs 

3 The third case was primary m the lungs and began 
four days after contact with a case of Vincent’s angina 

4 In all three cases recovery was prompt after the 
administration of sulpharsphenamine 


Clinical Notes, Suggestions and 
New Instruments 


VEIN RETAINER 
R- E. Twa'td, aid Chicago 

Every one at times has difficulty in entenng the lumen of a 
lem for intravenous therapy To aid m making a vem more 
accessible for this purpose and thereby simphfjTng mtravenous 



Fill 1 —DiaBTammatlc reprcaentation of vein retainer 


work, the instrument presented here has been devised To my 
knowledge, no similar deuce has been described m the litera¬ 
ture or used bj the medical profession. 

The instrument consists of a metal frame piece, F, on the 
undersurface of which are fitted two shutter plates, A and B 
with dowTiwiard bent edges which can simultaneously be made 
to approach or diverge from each other bj the turning of tlie 
thumb screw, T The device is incorporated in a tourniquet 
cuff, C, as shown m figure 1, with self-retainmg fasteners, Y, 
on eacli end of the frame piece 



Fig 2 —^Vcin retainer in place on lunb 


In applying the instrument a constriction may be placed about 
the extremity above the desired site of application, causing the 
veins to fill and stand out as much as possible. Then, with 
the shutter plates well apart, the device is placed over the vem 
m such a manner that the open rectangular area falls over the 
vein and parallel to iL At the same time the notched per¬ 
pendicular piece P, attached to the underneath surface of the 
frame piece, falls across the vein With gradual tension on 
the two ends of the cuff arrangement, pressure is brought to 
bear on the frame piece and by vnrtue of the notched per¬ 
pendicular piece the vein tends to center m the aperture and 
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remains m place as a result of the embedding of the downward 
bent edges of the shutter plates \Yith constant pressure on 
the frame piece the thumb screw is turned dosing the aperture 
from each side of the r-em while it is held in place and at the 
same time releasing skin tension oier the lem and permittmg 
It to fill more completel) Thus, wnth the I'em completels 
filled and held firmlj in place, it is an eas) procedure to insert 
a needle. 

With the recent and rapidl} dei eloping demands for mtra- 
venous therapi along wnth the injection treatment of rancose 
veins I feel certain that this instrument will prose to be of 
benefit 

2449 Washington Boulesard 


AS\ MPTOMATIC HEART BLOCK OF LO\G DERATION 
Hakolo Thomas Hmian MD \oit 

The accompanj ing electrocardiogram show s a complete disso¬ 
ciation between auricle and sentncle. Each auncular beat occurs 
at an mterval of 072 second (82 a mmute) and each \entncular 
beat at 1 4 seconds (42 a minute) 

The tracing in itself is not unusual, but the lustor> of the 
patient from whom it was made is remarkable for its negatintj 
The man is now 57 >ears old and has had an equallj slow heart 
rate since he was 12 jears old, if not before. He remembers dis- 


TRALilATIC SEPARATION OF THE SAMPHNSIS PLBIS 
Taoms D SrAKiow JID CBitrom, N C 

The literature is fairh prolific in reports ot cases of separa¬ 
tion of the ss*mph\-sxs pubis the result of parturition or some 
operative procedure incident to childbirth There are records 
available of exceptionalh few cases m which the separation of 
the sjTnphjsis has occurred from other tvpes ot trauma. Of 
these the majontv hate been due to tails 
G Schaanmng ^ reports a case in a pregnant woman, almost 
at term who shpped and fell on the streeL Willan- reports 
two cases and BucUej ® one case resulting from tails from 
horses Kotens'* case was due to an automobile acndenL 
1 hate been unable to find a case similar to the one reported 
m this article, in which a weight apphed to the anterior supenor 
spines of the ilium resulted in a sacro-iliac dislocation and the 
foldmg out of the peine nng 

J B A., a man, aged 66, was admitted to the Charlotte 
Sanatonum because of pam across the lower portion of the 
abdomen. He stated tliat it had been necessarj to jack up 
the rear wheels of his Ford truck in order to start the motor 
Tins done, he did not notice that the car was m reverse gear 
He laj down behmd the car m order to lower the jack. As 
soon as the moimg wheels struck the ground the car began 
backing and the rear wheel passed to the lower portion of the 
abdomen. The motor stalled’ wnth the wheel ot the loaded 
truck resUng on the anterior superior spines ot the ihum. He 



Disscoatiou between auneic and ventnde m a ease of asymplomaUc heart block of lone dumUon. 


tinctl) that he wms aUva>-s able to obtain sick leave from school 
b} having his pulse rate counted. At the age of 2 and again 
at 10 he had some protracted fever, both of which attacks were 
called tvphoid and the details of which are no longer obtainable 
but thej did not resemble diphtheria Since his school davs he 
has worked m all comers of the world under arduous phvsical 
and mental conditions and now occupies an executive position 
of enormous importance Throughout all these vears he has 
worked hard and plajed hard He has smoked agarets con¬ 
stant!} , he dnnks modcratelv , he cannot remember ever having 
had a sick dav, and the tranng that is shown here was made 
simpl} as a part of a routine phvsical examination. 

He has been a patient of mine for fourteen jears during which 
time I was alvvajs aware of his slow pulse but unfortunatelv 
never before made anv electrocardiographic traangs because he 
had no sjmptoms or signs of cardiac disease and was quite aware 
of the fact that his pulse rate had alwavs been slow 

There seems little doubt, therefore that this heart block 
dates back at least fortv-five vears, if not longer and probabl) 
originated in one of the infections of the jvatients childhood. 
At the present time his phjsical condibon is completelv normal 
for a man of his age. The AVassermann reaction is negative 
The aortic arch is somewhat dilated The great vessels measure 
54 cm. m the orthodiagram. 

An e.xtremel} careful search of the literature and of the 
standard textbroks on cardiologj fails to reveal anv similar 
instance of a heart block of such long duration and rardv of 
one that is asvmptomatic. 

940 Park Avenue. 


remained in this jxisition for several minutes until a sufficient 
number of men gathered to lift the truck. He felt a severe 
pain in the lower jxirtion of the abdomen and when lifted to 
his feet he was unable to stand. He was earned immediatelv 
to the hospital 

The phvsical exarmnation did not reveal anj-thing abnormal 
in the head, neck or chesL There was marked extravasation 
of blood over the right iliac fossa e.\tending about 1 inch below 
Poupart s ligament and over the entire scrotum. The svmphvsis 
pubis could be felt to be widelj separated (fig 1) The patient 
was able to move both legs but the effort caused him severe 
pam. There was marked external rotation of both thighs and 
adduction and mtemal rotation was imjKissible. A cathcterized 
speamen of unne showed onlj a few cubic centimeters of unne 
in the bladder klicroscopic blood was presenL 
The patient was put to bed with a tight binder about the 
lower portion of the abdomen. Two davs later he was sus¬ 
pended in the manner shown in figure 2. Tins suspension outfit 
consisted of two upnghts with one longitudmallj placed cross¬ 
bar The pelvTS was placed in a hammock consisting of canvas, 
double thickness, about VA jards long The width of the 
canvas was sufficient to extend from the crest of the ilium to 

1 Sclasnning G Rupture of the Pubic Sriaphjsis Jvorjt Mug f 
Ijetpmdetnk. 8 5 726-732 (Sept.) 1924 abstr J A M A 83 1463 
(Not 1) 1924 

2 V\ Dlan R. J TraumatJc Sympbrjiclcmr Surr Gtbcc. ObsL 
45 339 390 (Sept.) 1927 

3 BucUct E. V\ Report o( a Case of Separation of the Symphyail 
Pubis Fracture of the Ramus of the Pubis and Rupture of tb- Bladder 
M J Australia 1 422 (Vfar 24) 1919 

4 Koven M T Traumatic Separation of the Sacro-Iliac Joint and 
Symphysis Pubis Am. J Snrg 2 266 (JIarch) 192" 
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about 4 inches distal to the great trochanters of the femur 
This was lined with a liberal padding of cotton The free 
ends of the canvas were suspended from the crossbar, the ropes 
running through a series of pullies, and traction was main¬ 
tained by weights To tighten the pelvic girdle, rope was laced 
from one side of the hammock to the other 



Fig 1 -—Separation of syniphyaia pubu when patient was examineti 
after admission to the hospital 

This method successfully otercame the separation at the 
sacro-ihacs and at the symphjsis Because of the development 
of a phlebitis in the right leg, and a perineal abscess, which 
was drained by Dr Squires of the Crowell Clinic, this method 
had to be abandoned During this treatment the pelvis was 
kept in a tight binder, but the separation recurred As soon 
as the drainage from the abscess cleared up siifRcicntlv, tlie 
patient was strapped in an especiallj made low fitting belt 
This belt was applied si\ weeks after the accident, and suffi¬ 
cient union at the sacro-ihacs had occurred to prevent closure 
at the sjmplissis 

He IS, at the present time, W'all mg about on crutches and 
refuses any attempt at improving his condition through opera- 



Fig 2 —Hammoct method of treatmg separation of aymphysu pnbu. 


tive mtervention There was, at the beginning, a separation 
at the sjTuphjsis of 9 cm At present the separation is 6 cm 
m wudth Considerable improvement at the sacro-iliac ;oint is 
noticeable Brehm “ states that anv separation over 0 9 cm 


5 Brehm Wavne and W'eirauJ. H V 
During Labor Am J Obst. A Gynee 15 


Sepantrrm of the SjTaphjsts 
187 191 (Feb ) 192S 


causes symptoms Beachreports that a 'woman was injured 
during labor with 7-5 cm. separation After treatment there 
remained a separation of 3 cm, but the patient did not have 
any symptoms 

Sfany methods have been suggested for treating separation 
of the symphjsis Boorstein ^ reports six cases m which adhe 
sne plaster and belts were employed with excellent results 
Aliens inserted a Lane plate This did not hold and it had 
to be removed later Through two small skin incisions he 
then inserted two nails into the iliac spines, allowing them to 
protrude above the skin Strong wire was bound around these 
nails A cast was applied and after eight weeks the patient 
was able to walk. McNamara“ closed the sjmphjsis bj pass¬ 
ing number 4 silver wire through the obturator foramens This 
gave good results 

This case is reported (1) because of the imusual tjTie of aca- 
dent causing the separation (2) to record a separation of the 
pubis of such an extent in which there was no rupture of the 
bladder or fracture of the pelvns, and (3) to suggest this tvpe 
of canvas hammock as a method of treatment m such cases 

Professional Budding 


A AEW AJIPULE AEEDLE • 

George A. Clarx, SI D Scranton Pa. 

During the last ten vears, the use of serum has increased 
tremcndouslj in the treatment of manj diseases The different 
biologic liouses place on the market ampules varj mg m size 
from 1 cc. to 20 cc. A large number of these ampules are 
rubber capped and the contents must be aspirated bv a sjTinge 
and needle. It is imdoubtedly an awkward procedure. One 



must fill the sv ringe vnth air and vv ork the plunger back and 
forth in order to withdraw the required amount for the injec¬ 
tion This usunllv produces a foam m the barrel of the svTinge 
which IS annoving 

I have been m the habit of injecting a small hvTXidermic 
needle into the rubber cap at the same time that 1 wish to 
withdraw tlie fluid bj the sjrmge and needle. This second 
hvpodermic needle acts as an air vent The neccssarv amount 
of fluid can tlien be withdrawn vvnthout effort and waste 

It occurred to me that a special ampule needle might be 
devised containing the air vent welded to the needle shaft A 
number of these needles have been made up and their practica¬ 
bility has been tried out for several months The needle tubing 
that IS used as an air vent has been placed far enough back 
on the Luer needle so that it does not cause apv inconvenience 
when the injection is given intravenouslj or subcutaneouslv 
During tlie last few months the pediatricians have been using 
large amounts of human and convalescent blood serum m the 
treatment of measles The serum is put up bv local labora¬ 
tories m rubber-capped ampules of 10 cc each This needle 
affords a considerable saving of time in emptvung tlie ampules, 
as well as facihtj in the administration of the scrum. 


Connell Building 


6 Brach Ralph Traumatic SeparaUon of the Symphysis Pabis 

Am J Obst. 1T5 203 (Feb ) 1917 ^ ^ , 

7 Boorstein S W Separation of the Symphysis Pnbis witn a 

Report of Sin Cases Am. J Obrt 13 34S 351 (March) 1^27 . 

8 Allen J M Report of a Case of Separation of the Pubic Svmpby 

SIS in a Forceps Delivery and the Treatment Employed Am. J oosi. 
175 808 (May) 1917 ^ ... 

9 MeXamara S J Winns Through the Obturator 

Symphysis Pubis Separation Surg Gynee Obst. 2 3 625 vVOIiam 

* These ampule needles were made up for me by the firm ot VV il 
Alfred Lems 38-40 West Thirty Third Street ^evv \orl_ 
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TECHNIC OF CHOLECTi STOGASTROSTOin. * 

J Tate Mason, M D Seattle 

The method of diTertinff the contents of the gallbladder into 
the gastro-intestinal tract described here has been used bj us 
for seseral jears I feel that it is the simplest procedure possible 
uhen the necessitj of creating a new passage for bde is endenL 
It IS possible to obtain a certain amount of muscular control 
between the gallbladder and the stomach by separating the 
muscles of the stomach with a hemostat For this reason as 
well as on account of tlie inaccessibility of the duodenum I hate 
not done a cholecystoduodenostomy for jears It is remarkable 
what beneficial results are obtained and how long these patients 
continue relatively well 


OrERATIN E PROCEDURE 

A small incision 1 cm long is made on the anterior surface 
of tlie stomach wall near the pjlonc end about 2 cm. from the 
greater curvature (fig 
1) The incision is e\- 
tended mto the cavity 
of the stomach and a 
curved clamp is in¬ 
serted, directed upward 
and laterally to a pomt 
near the lesser curva¬ 
ture, level with the gall¬ 
bladder It IS gently 
pushed through the mu¬ 
cosa and the muscular 
fibers of the stomach 
wall If the gallbladder 
IS so distended that tt is 



ANEUR'iSM OF THE ASCENDING PALATINE NETERN 
CHRONIC COLCH RELIEVED B\ LIGATION 

Hasold Bsdtt MD, a-vp A. Lincoln Bhown NLD , Sax Feaxcisco 

A revnew of the avadable literature fails to provade the report 
of a single case of nontraumatic aneuo’sm of the e.vtemal 
caroDd arterj or anj of its branches A few reports of trau¬ 
matic aneurjsms, particularlj due to gunshot injunes are noted, 
especiallj during the war period. We therefore believe the 
case reported here of sufficient interest to be recorded 

The patient was hrst seen b\ one of us (A. L. B ) late m 
December, 1928. The following historj was obtamed at tliat 
time 

History —E. B J, a white man aged 64, an Amencan, 
complained of cough and malaise. He liad an incessant, non¬ 
productive cough of five dajs' duration, which was worse at 
night and was aggravated bj lying down, but also occasionallj 
woke the patient when asleep while propped up in almost a 
sittmg posture. The patient expectorated two masses of blood 

tmged sputum on the 
morning of examination 
Otherwise the cough 
produced onlj a frothy 
sputum resembling sa¬ 
liva There was also 
moderate pain, stabbing 
m cliaractcr, in the 
lower left portion of the 
chest, which was aggra¬ 
vated bj coughing or 
turning The patient 
had been confined to bed 
for tvv ent) -four hours 
before cNamination 






dangerous to grasp it with a hemostat, aspiration with a small 
needle is first made 

The blades of the hemostat are opened gentlj and turned 
until the opening m the stomach is large enough to admit tlie 
fundus of the gallbladder This permits a sphinctenc action 
of muscles around the anastomosis (fig 2 ) 

The fundus of the gallbladder is grasped and pulled through 
the opening into tlie stomach It is fixed wnth a single row of 
waxed silk sutures (fig 3) A pair of scissors is passed through 
the lower opening and the fundus of the gallbladder opened 
(fig 4) A small amount of fat from the gastrocolic omentum 
reinforces the anastomosis and the initial incision is closed 
(fie S) 

1101 Terrj Avenue 

From the Mason Clinic. 


Malta Fever — \mcncan phvsicians gave little thought to 
Malta fever until Col C F Craig of the U S -Vrmj in 1905 
reported a case m a nurse who had been engaged in nursing 
soldiers in the M ashmgton D C hospitals This was the first 
case reported m the United States—Hines H A Some Obser¬ 
vations on the Fir't Reported Cases of Malta Fever m South 
Carolina J S Caroltita M 4 December 1929 


The familj historj was essentiauj negative The patient 
had been married tvventv-scvxn vears His wufe was living and 
well except for essential hjpcrtcnsion. She had no children, 
there were no miscarriages 

The paDent slept from six to eight hours in bed he suflcred 
from insomnia. He had taken a minimum of 5 grams (0 3 Gni) 
of barbital dailj for the past ten vears usuallv at night He 
used alcohol occasionallj and niodcratclj, and tea, rarciv He 

drank two or three cups of coffee dailj and smoked from eight 
to ten cigars dailj, and an occasional agarct 
He was horn and lived practicallv his enbre life in San 
Francisco His general health was alwavs good He did not 
remember having anv serious illnesses He never had pneu¬ 
monia diphtheria whooping cough, influenza, plcurisv tuber¬ 
culosis or tonsillitis There was no association vv ith tuberculosis 
He had had frequent head colds and attacks of sore throat, 
eight or ten vearlv, for the past fitteen vears and bad been 
treated bv several throat specialists for larvngitis and bronchitis 
These colds’ were associated wath paroxvMnal nonproductive 
cough similar to that of the present illness, onlv partiallj 
relieved bv steam inhalations and various codenie-conlaming 
cough mixtures The tonsils had not been removed 
The p.Ttient had a right inguinal hermotomv m 1925 under 
local anesthesia without complications and he had had several 
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canous teeth extracted during the past ten jears He had not 
bad anj' accidents 

Phistcal £ra»inia/ioii—The patient ^\as well developed and 
well nourished He was in no acute distress, resting quietly 
m bed with the head ele\’atcd on three pillows, coughing 
paroxysmally and raising bits of frothj sputum. 

The skull was normal m contour, and there was no tender¬ 
ness The scalp was clean and without scars The hair was 
normal in amount, distribution and texture The ejes showed 
beginning arcus senilis Reaction to both light and distance 
w-as poor The right pupil was slightly smaller than the left 
There was no photophobia, diplopia, njstagmus or exophthal¬ 
mos There was no gross disturbance of vision The fundi were 
negative c.\ccpt for moderate tortuositj of the retinal vessels 
Examination of the ears did not reveal anj mastoid tenderness 
There was no gross disturbance of hearing There was marked 
deviation of the nasal septum to the right with partial obstruc¬ 
tion on that side The teeth were in poor condition but were 
being cared for, the tongue protruded m the midline without 



Aneurysmal d0atation on right posterior nasal pharyngeal \vall before 
ligation of right external carotid artery 

tremor There was no enlargement or exudate of the tonsils 
noted The pharynx was inflamed and there was some posterior 
nasal discliarge. The adenoids were not hj pertrophied. The 
patient’s voice was shghtlj hoarse, but this was usual for him 
The vocal cords were thickened and inflamed, and the mem¬ 
branes were beefy red The thjToid glands were not palpably 
enlarged. There were no bruits, thrills or abnormal pulsations, 
and there was no stiffness or tracheal tug present, but there 
were slight pea sized anterior cervical nodes 

The thorax was symmetrical wnth equal expansion on the two 
sides. It w'as normal in size and shape Respirations were 20 
and somewhat shallow There were no abnormal pulsations 
The heart action was regular wnth clear sounds and without 
murmurs The base measured 5 5 cm. The right broad diam¬ 
eter was 2i cm., and the left broad diameter, 9 cm The apex 
impulse was seen and felt in the fifth interspace in the nipple 
hne 

The radial pulses of the peripheral vessels were regular, equal 
and sjmehronous Marked sclerosis of the brachial and radial 
vessels was present, and the temporal vessels were moderately 
tortuous and sclerosed. The blood pressure was 138 systolic 
and 90 diastolic 


AND BROWN Jock a. if a. 

jAit t mo 

Numerous harsh moist rales were scattered throughout both 
lungs At the left base posteriorly a faint pleural friction rub 
was heard. On the abdomen was the scar of the hemiotomj 
The liver edge was smooth, and palpable 1 cm below the costal 
margin There were no masses, tenderness or spasm Rectal 
examination showed the sphincter normal in tone The prostate 
showed moderate uniform hypertrophy The skeletal system 
was essentially normal The legs did not reveal any vancosities 
or ulcers Knee jerks were active and equal The achilles 
jerks were normal, and there was a normal Babinski and Rom 
berg response Neuromuscular examination did not reveal any 
areas of anesthesia, paresthesia or hyperesthesia The tempera 
ture was 992 The weight was 176 pounds (80 Kg) 

Laboratory Observations—'Yha blood Wassermann reaction 
with cholesterol antigen and with plain antigen was negative. 
The red blood cells numbered 4,762,000, with hemoglobin 85 per 
cent by the Tallqvist method A stained specimen was essen 
tially normal The white blood cell count was 7,200 with 64 per 
cent neutrophils, 26 per cent small mononuclears, 8 per cent 
large mononuclears and 2 per cent eosinophils The urine was 
clear, light amber and alk-aline, with a specific gravity of 1022, 
there was no sugar or albumin A roentgenogram of the chest 
showed marked widening of the thoracic aorta with generalized 
cardiac enlargement 

Treatment and Course —The immediate treatment was symp¬ 
tomatic, consisting of codeine cough mixtures, steam inhalations 
and medical diathermy to the chest ^^’'Ithln a week the chest 
signs and symptoms had cleared up but the irritative cough 
persisted It now happened that the throat was examined while 
the patient was turned on his left side There was then noted 
for the first time on the right jxisterolateral pharymgeal wall a 
distinct pulsating tumor, bean sized, which protruded into the 
pharymgeal cavity about three-eighths inch with each pulsation. 
The rate corresponded to that of the heart With the patient 
in the erect position or turned to the right the tumor was barely 
visible, which fact probably accounts for its havnng previously 
passed unnoticed The remainder of the physical e.xammation 
was essentially as noted There wms no pulsation, mass or bruit 
in the neck, no headache and no external differences m vascular 
efficiency to be observed when the vessels on the right side of 
the head and neck were compared witJi those on the left When 
the jiatient was questioned again, it was determined that about 
twenty years before he had received a thorough course of 
treatment for what was probably a syphilitic infection 
He was now advnsed that if the cough persisted it might be 
advnsable to ligate the nght e.xtemal carotid artery in the hope 
that this aneuosmal dilatation was the mating cause of tlie 
chronic cough The next three weeks was spent in a warm, 
dry climate but the cough persisted Ree.xamination showed 
that the tumor had enlarged to about four times its original 
size but that it was still visible only through the buccal cavity 
The rapid growth of the tumor gave nse to fears of possible 
rupture. Therefore and with the hope that the cough might 
be allayed, it was decided to perform a ligation of the external 
carotid artery, whicli operation was done by one of us (H B), 
Feb 18, 1929 

Ot’eration and Result—Under cervical nerve block anesthesia 
obtained wnth about 60 cc. of 1 per cent procaine hydrochloride 
solution, an incision S cm in length was made parallel to the 
anterior border of the right sternocleidomastoid muscle begin¬ 
ning at the level of the angle of the jaw The fasaa was 
separated by sharp dissection, the posterior belly of the digastnc 
muscle was divided and the great vessels of the neck were 
exposed The external carotid was freed for a distance of 
4 cm No aneurysmal dilatation was made out However, 
compression of this vessel caused a cessation of the pulsation 
observed in the pharynx and the subsidence of the tumor The 
external carotid was now doubly ligated with linen, 1 cm above 
the bifurcation. The right facial, lingual and superior thyToid 
arteries were now ligated to prevent the engorgement of ffie 
tumor by means of this profuse collateral circulation The 
complete collapse of the tumor as seen through the mouth was 
definitely determined before closing The fasaa was ^proxi 
mated with plain catgut sutures, with Michel clips to the skin. 
The patient returned to bed m excellent condition. 
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The po5topcrati\e course was une\entful and, one week after 
the operation, the patient went home At that time the tumor 
in the pharj-nx was stil! collapsed, the right temporal artery 
was pulseless, and there were no nsible or s3mptomatic circn- 
latorj dibturlances m am portion of the terntorj supplied bj 
the external carotid One month later the general health was 
good There was no pulsation or mass to be seen on the inside 
of the throat The wound and subcutaneous thickening were 
graduall) reducing in size and were not tender Pulsation was 
not noted intemalli The coloration of the face was bilateralh 
tiiiiform No pulsation could be made out m the right superior 
temporal artem The patient had not had anj attacks of cough¬ 
ing since the operation 

This status persists to date, more than nine months after 
operation 

COSIMCXT 

There is little doubt that we were dealing here wath an 
nneuribinal dilatation of one of the branches ot the right 
external carotid arteri Before operation it was thought that 
[lossiblj the ascending pharjugeal arterj was mtohed but 
the operatne results ruled this out so that the lesion must be 
considered to have been of a terminal branch of the external 
maxillarj arterj, i e the ascending palatine arteo 
The ctiolog) is bkewise somewhat obscure First of all there 
Is the suggestue ssphihtic historj Secoiidh a generalized 
lascular sclerosis was noted The third factor is cough Did 
the chronic cough aid m the production of the tumor or was 
the tumor the irntatmg factor produang the cough’ A \ocious 
circle ma> well hate been established 
Ill spite of these uncertainties this case is presented because 
ot the apparent rant} of aneurtsras of the external carotid 
arter} or its branches and because ligation of such an aneun m 
relieved an otherwise intractable cough 
184 Post Street—490 Post Street 
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NEW AND NONOFFICIAL REMEDIES 

The foLLowiHC additional aeticles ba\e beev AcetrrEO co\ 

rORUlHC TO THE BULES OF THE CoU^aL OK PHARMACY ATD CatMWRY 

OF THE Amebican Mepical Assoctatioy for apuissiov to New 
N oTornciAL Reuedie* A cofy of the roues on whick the Coincil 

r«J«SkS ITS ACTIOV UtLf BP ?EKT ON ^PPLICVTIOJ. 

_ U \ PtcKTFR ^ccrctarv 

DIPHTHERIA TOXOID (See and Xonofhaal 

Kcmedics, 1929 p 368) 

The National Drug Co Philadelphia 

Dibhihcrxa Toroid —Prepared from seven djj caUures of the diphtbena 
liocinus that yfdd a toxin havlnjr an L-f- doie of not les* than 0 25 cc 
the antitoxin used in the preparation is obtained from eoats The toxin it 
treated mth forraaldchTde untH its toxicity is so redoced that five raaxi 
mum human doses v.t1I cause no local or pcneral symptoms of diphtheria 
poifooint when inieefed sulicuUneous!) into guinea pifjs The product 
test^ for antigenic potency b> injection subcutaneously of 0 5 cc, into each 
of Bt least ten guinea pigs weighing between 270 and 320 Gm at the eml 
of thir^ days the animals are injected subcutaneouflj with five mimraum 
lethal doses of a stable diphtheria toxin SO per cent of the animalA ma.t 
Rur\ ive. It IS marketed lu packages of three vials (one iimnamaati<tti 
treatment) each containing 0 S cc. of the toxoid in packages of one nal 
(fifteen immunuaUon treatments) containing 22 5 cc of the toxoid in 
packages of fortj five vnals (fifteen imraumaation treatments) ca^ con 
taining 0 5 cc of the toxoid The imrauniratiou trcatmciU consi*t4 of 
three doses of 0 5 cc each of the toxoid given at intmxiis of three 

SCARLET FEVER STREPTOCOCCUS ANTI¬ 
TOXIN (Sec New and Nonoffiaal Rcmcrhe- 1939 p 3401 
Cutter Laboraton Berkclev Calif 

Scarlet rerer Strcftococcvs Autxtann-Cutter —It is |>rci>ared fy the 
nnHHM of Drs Dick under U S patent 1 547 396 (July 28 1925 

expire* 1942) by license of the Scarlet Fever Committee Inc TTie serum 
IS concentrated b> a modification of the Banihaf method Marketed m 
jkicWagrs of one svnnge contaimnsr 2 f>00 units (propbilactie dose> ami 
in packages of one ^inuge containing o *>00 units (therapeutic do*et 

TYPHOID VACCINE (bee \tu aiul \onoihctai 
Remedies, J929 p V8) 

H K. Mulford Comitaiu Philadelphia 

TYt'^o-Boctcrut Mixed (Trifle I aicinc TABi ( ee New and N nofficial 
Uctncvlies J’^29 p —Also marketed in packages of thirty I cc vul^ 
tM P5 5> l<ing ten imniunirations of three doses each the first dose 
c*>-iiaiTnng 500 million killed tvphoid baaOi and 250 milhon each of k-fll^ 
ji-traiiplioid A and paratvnhoid B bacilli and the second and third do*es 
lach containing 1 000 million InHed trpboid bacOli and '00 miHion each 
of knied iNiralYphoid N and parat>-phoid 11 l»acillt 


REPORTS OF THE COUNCIL 

The Cocvcie ms -.inHOEirED the mtic.wiox or the roLLOwi o 
EEroKT w \ PicivEE S«retJrv 


AMPOULE NO 61 SODIUM SALICYLATE ISYz 
GRAINS, AMPOULE NO 59 SODIUM IODIDE 
15^ GRAINS, AMPOULE NO 66X SODIUM 
SALICYLATE, SODIUM IODIDE IS% GRAINS 
EACH, AMPOULE NO 66 SODIUM SALICYLATE, 
SODIUM IODIDE AND COLCHICINE, AND 
AMPOULE NO 50 IRON AND ARSENIC (IRON 
CACODYLATE) 1 GRAIN NOT ACCEPTABLE 
FOR N N R 

\mong the Ampoule Preparations tor Iiitrarenous L^c 
marketed b\ the Lakeside Laboratories Inc Milwaukee are 
the tollowmg Ampoule No 61 Sodium SaIiC}late IS'A grim 
Ampoule No 59 Sodium Iodide 1531 grams Ampoule No 6ti\ 
Sodium Salic}late Sodium Iodide 1531 grams each, Ampouk 
No 66 Sodium Salic}late Sodium Iodide and Colchiane and 
Ampoule No 50 Iron and Arsenic (Iron cacodilate) 1 grim 
The Council m reporting on Some of Looser s Intrarenou 
“lolutions (The Jolrnsl Apnl 16, 1931 p 1130), stated 
The Council continues to hold that inlramious medication 
ceiieralK, is not as safe as oral medication c\tn with rclatneli 
liarmless substances (a fact again illustrated b} the results oi 
Hanzlik and Karsner 1930 loiinia/ Pharmaiolngi oiid ITr/’rri- 
iiuiital Thcra[’cuttcs 14, 379) and that it does not giix 
iinprored clinical results except under rather iiarrowl} con 
hiied circumstances—natneN it the drug undergoes deconi 
iwsitiou ill the alimentar} tract, if it is not absorbed if it cause 
senous direct local reaction or if tune is in urgent element 
Cadi intraiTPous preparation for which ade’antage oicr oral 
idmimstration is claimed directl} or b\ implication must be 
examined from these pomts of new 

The Council has recognized mtraicnous preparations wliieli 
satisfied these -requirements It is eiident howcier that 
bexamethelenamm, sodium lodid and sodium salicilate do not 
U hen gi\-en oralli thej do not undergo material decomposition 
in the digestiie tract, thei are rapidli absorbed, thci cau'c 
no direct local reaction and in the conditions in whidi tliei 
are used the hour or so which is required for absorption is 
immaterial espcaalh as the} are used continuously for some 
time Espccialli objectionable are the fixed proportion 

mixtures of s.xiium lodid with sodium salic}Iate and wnth 
liex-ameths lenaimiE The dosage of all three drugs lias to be 
adapted to mdisndual condiuons Tins is impossible when git mg 
them in fixed proportions Since publication of this report 
no etidence m favor of the routine mtravciidus administration 
of sodium sahcxlate or of 'odium iodide has been brought 
forward * 

The objections ot the Council to the mtratenous administri 
tion of drug mixtures m fixed proportions applies ot course to 
those mixtures ot this firm which are listed m this report 
Ampoules No SO Iron and Arscmc (Iron Cacod}late) i- 
unacceptable because the indefinite term iron and arsenic 
rather than the descnptnc name iron cacodelatc is used a- 
tlie name because recommendations for the routine intraieiious 
use of iron are not warranted and because feme cacodilatc 
presents an irrational and u-elcss method of the admmistratmu 
of iron and arsenic (Reports Counnl on Phamiaci and Chen 
istn 1930 p 62) 

The Counal declared Ampoule No ol '-odium Sahcxlate lai4 
crams AmjKJule No 59 Sodium Iodide 15Y grams Ampouk 
No >)hX Sodnini Sahcxlate Sodium Iodide J5Y grains each 
Ampoule No 66 Sodium Sahcxlate, Sodium Iodide and Col 
chicint and Ampoule No 40 Iron and Arscmc (Iron cacodx late 1 
1 gram unacceptable tor New and Nonofficial Remedies becau e 
recommendations lor the routine mtraxenous administration of 
sodium sahcxlate and 'odmm iodide arc not warranted and 
liccause the administration ot «odium sji,cxJate and sodium 
iodide of sodium sahcxlate odium iodide and roldiicme m 
fixed proportion and of iron and ar-enic in the form of feme 
cacodxlatc whether mtraxenousli or otlicrxxise is irrational 

1 On the contrarr eipeneneed |h)*innns hare reroned ilijt ifce- 
consider it no praclicalU feasible in runjr ca«eA i j give a dFici'^r 
numticr of mlravcnou* mjectior* of sodiatr irdi8» to treel rf 

«omc fatienl 
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THE PREMATURE INFANT 

The premature infant is subject to malformation and 
to intra-utenne infection, such as sj'phihs, just as is 
the full-term infant These conditions ma\ be a cause, 
but not the result, of prematunt}' Thej' may be the 
cause of abnormality or death but the reaction of the 
premature infant to them differs m no way from that 
of the full-term child Its incomplete development at the 
time of birth causes the premature infant to react 
differently from the normal infant to its external 
environment Because of incomplete 'development of 
the ncnous system, the temperature regulating mecha¬ 
nism does not have the automaticit^ of action tint 
characterizes this mechanism at a later period The 
premature infant is therefore extremely sensitne to 
external thermal conditions and reacts to a temperature 
lower than that of the normal body m a manner 
deleterious to itself It is, to a certain degree at least, 
a poikilothermic rather than a homothermic organism 
Incomplete preparation for independent existence starts 
the premature infant in life with metabolic requirements 
that are difficult to meet and that make its alimentation 
no easy task Incomplete development of the reflexes 
probably renders the premature infant more than usually 
susceptible to respirator}' infection, deficient expansion 
of the lungs probably being an added factor in such 
infection Detnmental reactions to external tempera¬ 
ture, special nutritional requirements, and susceptibility 
to infection, all of which are the result of the state of 
prematurity, render precarious the premature infant s 
slender hold on life These phjsiologic or funcbonal 
abnormalities, whicli are peculiar to the premature 
infant because of its prematuritv, can be o\ercome in 
large measure by means directed toward this end, such 
as the maintenance of constant and proper temperature 
and humidity of the atmosphere, careful nursing, and 
breast-milk feeding Hess and Chamberlain' have 
descnbed the application of such measures in the hospital 


properly equipped for the care of premature infants, 
and have analyzed the maternal, fetal and postnatal fac¬ 
tors that affect the viability of such infants In 266 
admissions to the premature infant station of the Sarah 
Moms Hospital for Children, the mortality was 408 
per cent, indicating the importance of factors other than 
those that can be combated by proper care 

Glaser,= who studied a senes of 100 infants from 
the same source as that of Hess and Chamberlain, 
directed his attention to clianges in the cerebrospinal 
fluid The high mortality of 81 per cent in tins senes 
was due to the inclusion of as many cases as possible 
of intracranial hemorrhage Necropsy -was done in 
sc\entv (79 per cent) of the eighty-one infants that 
died, and it is on these seventy premature infants, from 
whom cerebrospinal fluid was obtained during life or 
immediately after death, that Glaser’s study' was based 
Twenty-six, or 36 per cent, reiealed macroscopically 
evident subarachnoid or subpial hemorrhage The 
cerebrospinal fluid was grossly bloody in 73 per cent of 
these The blood-free fluid of the se\en infants w’ltli 
hemorrhage was distinctly y'ellow' In 31 per cent of 
the forU-tw’o infants W'lthout macroscopic evidence of 
intracranial hemorrhage, the fluid w'as grossly' bloody 
Sixty-tw'o per cent of the fluids that on gross examina¬ 
tion were free from blood were found on microscopic 
examination to contain erydhrocy'tes Of the total 
seventy cases, only eighteen, or 26 per cent, failed to 
show blood in the spinal fluid, most of these negatne 
fluids were yellow The absence of blood in the cere¬ 
brospinal fluid of 27 per cent of tiventy-six infants in 
whom necrops\ reiealed gross hemorrhage indicates 
that subpial heniorrhage may' be present and may fail to 
manifest itself by free blood in the fluid because the 
blood IS confined beneath the pial membrane The 
presence of ery throc\’tes in the fluid of 73 per cent of 
forty-two infants in whom necropsy failed to disclose 
gross hemorrhage is ewdence that the finer vessels of 
the pia-arachnoid may be injured wthout the production 
of grossly recognizable hemorrhage Xanthochromia, 
a yellow coloration of the cerebrospinal fluid, received 
particular attention in the study of Glaser Only fite 
of fiftv-two water-clear cerebrospinal fluids of pre¬ 
mature infants were absolutely colorless These color¬ 
less fluids came from infants aged 60 day's or oter 
The color W'as deepest from 2 to 14 days of age All 
of the lellow fluids gave a negatne benzidine reaction 
for hemoglobin Half of forta-six y ellow, W'ater-clear, 
benzidine-negative fluids gaie a positive indirect van 
den Bergh reaction From these results it is apparent 
that half of the fluids contained a pigment that is not 
hemoglobin, since the benzidine reaction was negative, 
nor IS It bihrubin, since the van den Bergh reaction was 
negative It is probably an intermediate hemoglobin 
derivative Fiom the frequency with which blood and 
Its denvatives occur in the cerebrospinal fluids of pre- 


1 Hess J H and Chamberlain I M Premature Infants A Report 
Two Hundred and Sixty SU Consccutiie Cases Am J Dis Child 
I 571 (Oct.) 1927 


2 Glaser Jerome The Cerebrospinal Fluid of Premature Infants 
with Special Reference to Intracranial Hemorrbjffe and Pigmcntahon, 
Am J Dis Child. 36 195 (Aus) 1928 
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imture infants, Glaser concludes that some degree of 
intracranial hemorrhage is, so to speak ph 3 'siologpc 
But the fact that subpial hemorrhage was of such an 
extent as to cause the death of 37 per cent of premattire 
infants examined post mortem establishes the impor¬ 
tance of this pathologic process as a menace to the life 
of the preiiiaturelv bom 

Qein,’' who also worked with the material of the 
premature infant station of the Sarah Morns Hospital, 
correlated the antemortem clinical symptoms with the 
postmortem pathologic obsen'ations Of his senes of 
102 patients admitted consecutively, fort)-eight died, 
a mortalit} of 47 per cent, which is a little higher than 
the death rate of the larger series reported b) Hess 
and Chamberlain The most stnking and frequent 
syinptom in the infants who died was c 3 anosis, of wdiich 
four t) pes are recognired by Clem ci anosis that is con¬ 
tinuous from the time of its appearance, usually at 
birth, mtemiittent c)anosis, the attacks occurnng 
usuall\ dunng the hrst to third days of life, and again 
from the se\enth to eighteenth day if the infant Ines 
that long, terminal c\ anosis, and sporadic attacks for 
which a definite cause, such as vomiting, coughing, or 
choking dunng feeding, can usually be found Eighteen, 
or 50 per cent, of the infants examined post mortem 
had intracranial hemorrhage situated beneath the ten- 
tonum, usually over the supenor surface of the cere¬ 
bellum and m the cerebellopontile angle In all of 
these, mtemiittent ct anosis had been the striking 
symptom This S 3 miptom was noted in onl 3 one infant 
who did not have infratentonal hemorrliage, and it was 
not seen in the infants w'ho lived In nine of eighteen 
infants wth infratentorial hemorrhage there was also 
snpratentonal hemorrhage, usually localized o\er the 
panetal lobes In three infants with intracranial 
hemorrhage, the latter was entirely supratentonal, none 
of these infants had exhibited intermittent cyanosis 
during life Continuous cyanosis, when not due to a 
congemtal heart lesion, which was tlie chief cause of 
death m onl) one infant, was due to pulmonary atelec¬ 
tasis, w'hich was held to be the major pathologic lesion 
m 7 per cent of the cases Otitis media, with or wnth- 
out mastoiditis, was considered the chief lesion in 1/ 
jier cent The relation of this process to diarrhea 
lomitmg and fever is emplnsized bj Gem as it has 
been by others in joung full-term infants It is prob- 
ibly a terniiinl infection, resulting from a poor 
nutntional state and low' resistance M hen a '.econd 
scries of attacks of cc anosis occurred from the seiciith 
to the eighteenth da\ in an infant tint had had nitennit- 
leiit C 3 anosis dunng the hrst three da 3 'S of life, infraten- 
lornl hemorrhage was tound associated with infection 

From the work of Hess and Gnmberlain, of Glaser 
and ol Gem, it is apparent that the most important 
factors V Inch endanger the premature infant s hold on 
life are the pathologic functioning that is the result ot 

\ Clem \ \\ Premature InfanU \ Clinical and Patbolo^c Stud% 
\m J Dis Child 37 751 (\rnl) 1929 


the incomplete detelopment of the intant, intracranial 
hemorrhage and ptilnionary atelectasis The freqiienca 
and importance of these factors tan in\ersel 3 wuth the 
intra-utenne age of the infant at the time of birth 
the more premature the infant the more frequenth do 
these factors operate as causes of death Thet are 
the expressions of prematuntc and are its principal 
pathologic manifestations A.ftcr them conic noii- 
S3phihtic infections, to which the premature intant is 
probabh somewhat more liable than is the normal full- 
term infant, and congenital S 3 ’phihs which nia 3 be a 
cause of preinatunt 3 and therefore relatneh more 
frequent than in full-term infants After all of these 
come the maltomiatioiis and maldet clopments 


INDUSTRIAL MEDICINE 

Bernardino Ramazzmi, in the tears near 1690, laid 
the foundations of industrial medicine and has become 
Its patron saint In his Diseases of Artificers and 
Tradesmen,' published in 1700, he considered in fort 3 - 
three chapters the occupational ills of metal workers 
alchemists, glassinakers, potters, painters, dters, tan¬ 
ners, bakers, millers, masons, surgeons, liarbers 
w'restlers and learned men As Leggc ’ tersel 3 stales, 
Ramazzmi omits little save the hazards of steamship 
building and the manufacture of high explosnc shells 
Confronted wath tlie ravages of small numbers of simple 
intoxicants, he wrote of mercury, for example 

’Tis well known what dismal Plagues are inflicted bi Quick- 
sil\-er upon Goldsmiths, and chieflj those who arc cmplojed m 
Gilding Silver or Brass Work For as this Gilding can’t be 
performed without Amalgamation (i e the Corrosion of the 
Mettal b> Mercurj), so when the\ afterwards come to dis 
lodge this Jlercurv bi Fire, tho thej turn aw a) their Faces 
thej can’t possibly aioid the receiimg some poisonous Steams 
at the iloutli and accordingh we find that this sort of Work¬ 
men do quickK become Asthinatick, Paraljtick and liable to 
Vertigo s, and their complexion assumes a dangerous Ghostly 
Aspect 

Toda\ tlie complex chemical intoxicantb are so 
numerous that they nia\ not even he enumerated 
Indeed, new chemicals and new’ hazards appear con¬ 
stantly The far remoyed da 3 of Raniazziiii may be 
emphasized no better than in his, oyy n yy ords 

If we consider what a vast difference there is between the 
Furopeans and the Americans, and other barbarous nations of 
the New World, we can’t but be sensible that mcchanik arts 
have contributed \cn much towards the cieilistng of mankind 

Industrial medicine of the present day is concerned 
yyath the fact that the ayailable energies of the yyorkman 
should be so conserved, so renewed so applied and so 
protected that work may be performed yyith continiiit 3 
and reasonable regularity, oyer a long y\ork life expec¬ 
tancy, yyith advantage alike for himself and liis 
employer The foremost objectnes of industnal medi¬ 
cine are (1) to fit eyeiy person to types and quantities 
of yyork according to his ability to perform such yyork 

I T M Fndu tna! Dijra L ndcr the Metlian-al Trarlc 

CuHd J Induft, H'g 1 rS (Feb; 1920 
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continually without undue impairment, without injury 
to himself or his fellow workmen, and with profit to 
himself and Ins emploj'er, (2) to procure and maintain 
fitness for work through efforts applied to the worker as 
an mduidual, to groups of workers, and to the work 
environment, (3) to educate the worker to a compre¬ 
hension of the value and significance of physical and 
mental w'ell being and, m particular, of personal hygiene 
and accident prevention, and (4) to reduce all loss of 
time, absenteeism and short work spans m industry the 
cause of which may be related m any way to health 

With these boundaries, much so-called industrial 
medicine is revealed as quite beyond the legitimate field 
Medical care of entire communities m mining areas or 
kindred enterprises, through contract arrangements, w'lth 
the family as the unit, may lead to organized or socialized 
medical care but it is not w'lthm the scope of industrial 
mediane The physiaan who practices m an industrial 
community and cares for cases originating m industries 
may render appropriate care for these industrial cases 
and yet meet most meagerly the requirements of indus¬ 
trial medicine at its best The physician lending his 
standing to the confounding of compensation cases in 
order that a casualty company’s experience mav be con¬ 
tinually profitable may deal with industrial cases, but 
he too is far afield from industrial medicine The la\- 
man, fe\ erish m his desire to turn the bad bj -products 
of human impairment in industrj’ into profit, may 
organize, incorporate and employ physicians He 
administers mdustnal medicine only when through 
skilled mdustnal physicians he meets the objectives 
earlier set forth Seldom, if at all, do these actnities 
on the fnnges of acceptable industrial medicine con¬ 
form to the most desirable provisions w’lthin that 
specialty of medicine 

The early craft guilds w^ere the only fnendly benefit 
and sick associations of their times The guilds 
chenshed (1) honest, thoroughgoing work-mansbip, and 
(2) the protection of their sick Thus, early industrial 
medicine was purely “fraternal ” Changing work sj's- 
tems now lead to the charge that mdustnal medicine is 
purely “paternal ’’ Industrial medicine should be 
neither It must deal with the worker as a producing 
unit and not as a social unit It centers about the 
factor}^ and not the home Its activities partake of the 
practice of both public health and curative medicine, 
and it deals with workers as individuals and in groups 
Intelligent, constructive selfishness is the industrial 
point of view for this form of medicine, but before 
such measures may be profitable to industry they must 
be applied to and profit the worker Conceived in 
selfishness, mdustnal medicine culminates in humani- 
tananism 

The ramifications of our industrial civilization have 
made the study and organization of industrial medicine 
’a necessity The need is great for organized medicine 
(1) to mark the just and proper domain of acceptable 


industrial medicine, (2) to stimulate a demand for the 
truly qualified mdustnal physiaan and (3) to limit 
industrial medicine wholly to the boundanes set forth 
If industrial mediane becomes merely a pathway to 
general care of all the sick by poorly educated, low 
salaried medical “hacks” it wull defeat the very need by 
which It came into being 


Current Comment 


SPECIFICNESS OF IMMUNE REACTIONS 

If the chemical nature of specific groups or of 
unique details in structure which confer on proteins 
their ability to act as specific antigens could be deter¬ 
mined, It w ould mark an adwmce of fundamental 
importance in the science of immunology Although 
our knowledge of the protein molecule is at present 
wholly inadequate for this purpose, important informa¬ 
tion maj be obtained by obsenang clianges m sjjeaficity 
resulting from the formation of protan denvatnes of 
definite structure The earlier attempts in this field 
resulted for the most part in tlie production of ill 
defined denaatnes of unknown structure Recently 
Landstemer and van der Scheer ’ prepared compounds 
of horse and chicken scrum with the optical isomers 
ot tartanc acid and found tliat these denvatnes, when 
injected into rabbits, produced antiserums wluch dif¬ 
ferentiated speafically between the dextrotartanc and 
the leaotartanc aad combined wath the protein Similar 
results were obtained by Aaery and Goebel,- working 
with compounds of serum globulin and egg albumin 
with identical dernatnes of dextrose and of galactose 
In both senes of experiments, antibodies were produced 
which reacted specifically wath tlie simple radicals used, 
regardless of the type or species of protein with wdiich 
they were combined In both cases, also, specific anb- 
seriims w’ere obtained which differentiated betw'een 
stereo isomers diffenng from one another only m the 
arrangement of the ^a^ous groups m tlie molecule, in 
space The results obtained are far-reaching m impor¬ 
tance In the first place, they emphasize again the fact, 
prcMOUsly estabhshed especially by Landstaner, that 
the speaficity of a large colloidal molecule or complex 
may be determined entirely by a comparatn ety small 
reacbve group in that molecule In this connection, 
recent work on enzymes indicates that here, too, the 
speaficity of the colloidal complex may be determined 
b\ a small reactive group The nature of the simple 
compounds used in both series of experiments indicates 
that the spatial arrangements- of the groups in the 
reactne part of the molecule may determine the spea- 
ficita of the entire complex, many hundred bmes its own 
size This IS especially striking in the expenments of 
Avert and Goebel, in which the compounds of dexUrose 
and of galactose ublized differed from on e another only 

1 Landstemer K. and van der Scheer J Serologic BiRerentialion 
of Stenc Isomers (Antigens Omtaining Tartaric Acids) Second Paper 
J E-vper ?fcd 50 407 (Oct ) 1929 

7 A\erv O T and Goebel F CHiemoImmunoIorncal Studtes 

on Conjugnted Carbobjdratc Proteins J Exper Aled 50 553 (Oct) 
1929 
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in the relative positions in space of the H and OH 
groups on a single carbon atom The conclusion seems 
inentable that the specifiaty of immune reactions maj' 
be due not only to a comparatirely small reactue part 
of the colloidal antigen but also to a definite arrange¬ 
ment in space of the groups comprising this reactire 
part of the complex injected Notions of the chemical 
nature of antigens must also be revised to include com¬ 
pounds of this sort which are chemicallv identical but 
immunologically specific as the result of different onen- 
tations in space of groups in the reactive part of the 
colloidal molecule 


EXCRETION OF BARBITAL 

In hxs presidential address on the dangers of insomnia, 
deluered liefore the section of psychiatrj of the Ro\aI 
Society of Medicine last >ear, Sir Mauncc Craig* 
favored the prolonged use, when necessarj, of drugs 
of the barbital group, or barbitone group as it is called 
m Great Britain He believes that, when gnen in small 
doses, these act by protecting a weakened inhibition, 
and in his expenence they may be taken for years 
witliout produang deleterious effects This new receiies 
some confirmation from recent experimental work in 
the Unnersity of Alberta ’ Hypnotic doses of barbital 
(up to 25 per cent of a fatal dose) were administered 
to four cats over a period of ten weeks At the end 
of this tune the barbital produced just as much depres¬ 
sion as when it was administered for the first time 
A cumulative effect appeared only during the first 
few days of administration Subsequent observations 
showed that this was due to a lag in excretion In the 
second week the excretion increased and thereafter no 
cumulahie effect was observed Some ps\chiatrists 
insist hat sedatiie drugs have no place m psichiatry 
Directors of psychopathic institutions comphin that 
many patients are admitted in a state of toxic dehnuni 
for whicli they have to be treated before the underhnng 
psychosis can receive attention Such cases, it must he 
admitted, are often due to self-medication Sir Matinee 
Crug argues that, if physicians would be more generous 
in presci Imig suitably for such patients, self-medicatioii 
would be less often attempted Tillotson’ hehcies, 
however, that m certain conditions—maiiic-depressne 
insanity, constitutional psvchopathic infenonty and 
psychoneuroses—there is a predisposition to habit 
formation and that to such patients these drugs should 
iieier be administered Here is a reasonable difference 
of opinion which can be settled only by further obsena- 
tion In the meantime it is clear that careful attention 
should be given to the class of patient for whom barbital 
IS prescribed and that in wnting prescnplioiis the use 
of trade names should as far as jiossiblc, be avoided 

1 Craig Maurice A Survey o( Some Conditions Conducixc lo Mental 
l)i5turl>ance with Suggestion* as to Their Treatment Proc Roy Soc 
Med 22:197 (Dec.) 1928 

2 Eddy N B The Effect of the Refieated Administration oC Diethvl 
Barbituric Acid and of Cyclohexcn'lethyl Barbituric Acid J Pharmacol 
'k Ev 7 >cr Therar* 27 261 (Nos ) 1®29 The Ettcrction of Di Eth>I Barbi 
tunc Acid During lit Continued Administration lUid 27 273 (\o\ ) 
192'5 

^ Tillotjon K J The Abuse of Dnigs m Certain pMcliopaihic 
1 e' NMth RetHiTt^ of a Few t.a*e* \ev. England J Med 200 *>90 
o) | 0 >o 


ABSCESS FROM SWALLOWED BONE 
Injury to the intestinal wall from svv allow ed hshbones 
mav not be as rare as has been supposed 'Mthough 
reference to such nijunes is seldom tomid m the litera¬ 
ture, three cases treated within a period of nineteen 
months have recently been reported * In two cases the 
fishbone was recovered from within an intra-abdomiml 
abscess and in the third case, although the svv allow eil 
hshbone had been removed from the rectum by the 
patient, perforation had already occurred necessitating 
an operation for the resulting abscess Perforation is 
more common in the large than in the small mtestme 
perhaps because of its fixed position thinner sacculated 
wall, and vigorous peristaltic movements Dr Bearse 
remarks that acute symptoms are usuallv lacking since 
jierforation takes place slowly The liiston is usuallv 
one of gradually increasing pain and tenderness, with 
the development of a mass There is no complaint ot 
obstruction, but when the rectum has been perforated 
defecation mav be painful The patient may or may not 
recollect having swallowed a fishbone In the latter 
case It mav be impossible to make a sure diagnosis, for 
little if any shadow of a fishbone is thrown by the 
roentgen rav _ 


FACTORS AFFECTING THE SERUM 
CALCIUM 

Iinestigations of such physiologic phenomena as the 
acid-base balance of the body and the neutrality rcgula 
tion of the blood indicate the complexity of the reac¬ 
tions involved The fluids of the organism nonnally 
represent a sort of equilibrium in which numerous 
determining factors are involved \ shift in the con¬ 
centration of any one of them may occasion compensa¬ 
tory' readjustments involving several other factors The 
steadv states of the body represent the results of an 
intcqilay of functvons whereby homeostasis,’" as 
Cannon designates the condition is brought about 
interesting instance of this has just been reported h\ 
Peters and Ciserson * of the Yale Umversitv School ul 
Medicine Thev found that the concentration ut 
ealcium m the serum vanes directh with the concentra¬ 
tion of protein and inversely with the concentration 
of inorganie phosphorus It is therefore impossible 
to interpret senmi calcium variations accurately unless 
jirotein and inorganic phosphorus are simultaneously 
detemiined low calcium value need not represent 
any primarv disturliancc in calcium metabolism unkss 
the values lor the other components referred to art 
taken into consideration \ senini talcium conltiU 
low in proportion to the protein and phnsphoius is 
however significant Thus the \a!c clinicians have 
observed in certain kadnev disorders that when calcium 
IS found extremely low without important protein or 
jihosphonis abnormalities the calcium reductions art 
due to disturbances of calcium metabolism and tht 
mechanism of calafication and not to the renal disease 

1 Bearse Carl Fi lilwncs a* a Cauje of Inic tmal Perforaticn Nen 
England J Med 201: “sSS (Oct 31) 1929 

2 Physiologic Ilomeostasjj rdilonal J A M A 03 1385 (Nov "») 
1929 

3 Peters J P and FuerMsn Leo The Influence of Protein and 
Inorijantc Phn phnni on ‘^crum Calcium J Biol Them S4 1^5 (Ocl ) 
39 _<> 
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itself Such hypocalcemias are usually encountered in 
children, who are more prone to such disorders of cal¬ 
cification than adults The interpretation of analytic 
data regarding the make-up of the blood is thus 
becoming more difficult and exacting 


Associeition News 


ANNUAL CONGRESS ON MEDICAL EDUCA¬ 
TION, LICENSURE AND HOSPITALS 

PaUncr House Chicago February 17 21 

Second Supplement to the Program Published 
Dec 14, 1929 

MONDAY BANQUET 

The banquet to be held on Monday evening, February 17, at 
6 30, will be for the entire congress and will be given under 
the auspices of the Council on Medical Education and Hospitals 
and the Central Council for Nursing Education as joint hosts 
The speaker will be Dr Robert Maynard Hutchins, president 
of the University of Chicago Hon Raj Ljman Wilbur, 
Secretary of tlie Interior and chairman of the Council on 
Medical Education and Hospitals, is expected to preside It will 
be a formal banquet and ladies in attendance at the conference 
are most cordially invited 

JOINT MEETING OF THE STATE HOSPITAL ASSOCIATIONS 
OF ILLINOIS, INDIANA AND WISCONSIN 

The joint meeting of the State Hospital Associations of 
Illinois, Indiana and Wisconsin will be held at the Palmer 
House, February 20 and 21, two dajs immediately following 
the Congress on Medical Education, Licensure and Hospitals 
The tentative program is as follows 

Thursday Forenoon, February 20 

Donald M Morrill M D Presiding 
Medical Director Blodgett Memorial Hospital and Prcaidcnt 
Michigan Hospital Asscoation Grand Rapids 
Four Major Problems m Hospital Admiuistration 

Bert W Caldwell M D Executive Secretary American Hospital 
Association, Chicago 
The Absorption of Special Charges 

L C Austin Superintendent Mount Smai Hospital ^Iilwaukee and 
Secretary Wisconsin State Hospital Association 
Endo'i.menis for Schools of Nursing 
Speaker will be announced later 
The Proper Ratio of Personnel to Patients 
Speaker will be announced later 

Thursday Afternoon 

J W Mevzr Presiding 

Manager Aurora Hospital and President, Hospital Association of the 
State of Illinois Aurora 

The Snpcniitaident s First Steps m Planning a New Hospital 
Speaker will be announced later 
The Coordination of Dipartmcuts 
Speaker will be announced later 
The Cost of Illness 

Speaker wiU be announced later 

How the Social JForker Should Cooperate teith the Other Department Heads 
Edith Eichkoff A-B Assistant Professor of Social Service Indiana 
University Indianapolis 

Friday Forenoon, February 21 

Albert G Haun Presiding 

Business Manager Protestant Deaconess Hospital and President, 
Indiana Hospital Association Evansville 
Staff and Departmental Mectinos 
Speaker wnll be announced later 
II hat a Hospital Trustee Should Know 
Speaker mil be announced later 

Trustees* Meetings 

Speaker will be announced later 
The Relation of the Superintendent to the Board of Trustees 
Speaker vmII be announced later 


Friday Afternoon, February 21 

John W Coon M D Presiding 

Medical Director Rncr Pines Sanatorium and President Wisconsin 
Hospital Association Stevens Point 

Public Relations 

Speaker will be announced later 
Liucroeney Work in the General Hospital 

Speaker will be announced later 
The Hospital Dietitian 

Speaker will be announced later 

Business meetings of the individual hospital associations are 
planned for Wednesda}, Februao 19 

THURSDAY EVENING BANQUET 

A banquet will be held, Thursday evening, at 6 30, under 
the auspices of the joint hospital associations of Illinois, Indiana 
and Wisconsin Dr Chnstopher G Pamall, medical director 
of the Rochester General Hospital and president of the American 
Hospital Association, will preside 

REDUCED RAILWAY FARES 

All those attending the joint meeting of the state hospital 
associations are eligible to receive such reduced railw^ay fares 
as ma> be secured for the Congress on Medical Education, 
Licensure and Hospitals On buying their tickets to Chicago 
all should obtatji certificate receipts which, when countersigned, 
will entitle them to one-half fare for their return tickets 


MEDICAL BROADCAST FOR THE WEEK 


The American Medical Association Morning Health 
Talks and Evening Health Hints from Hygeia 


The American Medical Association broadcasts daily at 
10 o^cIock Central Standard Time, with the exception of Fndaj, 
V hen the health message is delivered at 9 45, over Station 
WBB^I (770 kilocjcles, or 3S94 meters) 

The program for the week of Januar> 6-11 is as follows 


January 6 
Training 
January 7 
January 8 
January 9 
January 10 
January 11 


The Safeguarding of School Equipment in Manual 
by Dr John M Dodson 

The Ubiquitcma W^asb Doth by Dr R. G Leland. 

\ Rays—A Two-Edged Sword by ^^r H J HolmquesU 
Overtired Cbiidren by iliss Mildred W hitcomb 
W aming Signals of Fatigue by Mr Cecil Bean 
Medicolegal Anecdotes by Mr T V McDantt 


Evening Health Hints from Hygeia, 8 o’Clock, 
Central Standard Time 


January 6 
January 7 
Januarj 8 
January 9 
January 10 
January 11 


The Conflict with Quackery 
Off Duty 

Professional Patchwork 
Looking BackwartL 
Early Diagnosis and Happiness 
Knowing Tuberculosis. 


THE DETROIT SESSION 
Scientific Exhibit Announcement of Exhibit 
by Section on Radiology 

The Section on Radiology has appointed the following mem¬ 
bers as the Committee on Section Exhibit Ross Golden, M D, 
New York E R Witwer, MD, Detroit, and P kl Hickej, 
M D , Ann Arbor, chairman 

The committee again points out that one of the functions of 
the Section on Radiology is to cooperate m educational matters 
'"One of the wajs in which this educational program can be 
fostered is bj the members of the Section on Radiology arrang¬ 
ing a well selected exliibit for the Detroit Session. The 
committee therefore invites applications for exhibits of inves¬ 
tigative character dealing with the subject of radiology 
The radiologic exhibit may be in the form of original films 
or reduced transparencies Prints, provnded they are suitably 
mounted on cardboard, are also quite desirable. In case either 
of transparencies or of prints jiarticular emphasis should be 
placed on the use of amply printed explanatory legends a third 
dimensional exhibit correlating tlie films is jiarticularly impres 
sive. As in the case of all e.\hibits in the American Medical 
Association, personal demonstration is required 
The members of the specialty are asked to take an inventory 
of the materials that might illustrate phases of radiology, and 
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communicate nith the committee chairman Dr P M Hickej 
Unnersit\ Hospital A.mi Arbor, Mich All applications must 
he made on the regular application form which is the one 
rcouired bj the \ M A Committee on Scientific Elxhibit A. 
circular letter giiiiig information concerning this exhibit 
together with the usual application blank, has been sent to all 
those who hate registered in the section during the last three 
tears Those who hate not registered in this section but who 
are interested in such an exhibit maj obtain a circular letter 
and application blank bj sending the request to Dr Hick-ej 
Applications should be filed not later than March 1 with 
Dr Hicket 


Medical News 


(Pu\£ICrANfi V\ILL CONFER A FAVOR BY SENDIJiC FOR 
THIS DErARTUEM ITEUS OF NEWS OP MORE OR LESS CEN 
tRAL IVTEREST SUCH AS REL,ATF TO SOCIETN ACTIMTIES 
^EW HOSPITALS EDUCATIOV PL8L1C HEALTH ETC ) 


COLORADO 

Personal —Dr Carl H Graf has been appointed health 

officer of Boulder-Dr Basil G Carson, secretarj of the 

Arapahoe Countj Medical Soaett, has been appointed health 
officer of EnglewTSod to succeed the late Dr Arthur O Tiedt 

Communicable Diseases in General Hospitals —In the 
last three jears, the Colorado General Hospital, Demer, has 
treated m its wards practically all local tj-pes of communicable 
diseases without a single cross-infection sajs the committee on 
hospitals of the Colorado State Jledical Society m its annual 
report The committee belietes that it has been defimteh 
demonstrated that communicable diseases can be cared for in 
general hospitals witli no danger to other patients Phj-sicians 
of the state should educate the public, therefore the report 
states, so that it will be possible to care for tuberculosis and 
communicable diseases in general hospitals 

DISTRICT OF COLUMBIA 

Tour of French Physicians —An official tour of three 
physicians, appointed bj the French ministrj of labor and 
health, began recentl> at Washington The visiting phjsiaans 
are Drs Andr6 Bloch, J M Le Mee and Jean Dalsace, who 
haee come to study surgical and medical methods used in the 
United States They will go on to Baltimore, Chicago, Detroit, 
Rocliester, New York and Boston 

FLORIDA 

Yale Establishes Monkep Farm at Orange Park.—The 
Rockefeller Foundation lias p\en $500,000 to Yale Universit' 
New Ha\en, Conn, which will be used to establish a laboratory 
station on a 200 acre tract at Orange Park for the breeding 
and scientific study of anthropoid apes A special laboratori 
wnll be built in which will be made a detail^ obsen-ation of 
the habits social relations, life history and psychobiologic 
deielopnient of tlie chimpanzee, the gonlla, the orangutan and 
the gibbon. It is thought the exhaustne studies of anthropoids 
wall be of great importance in connection with the program of 
the Institute of Human Relations at Tale The studies will 
include problems in physiology, behanoral adaptinti, mental 
defects and diseases among the apes and it will be under the 
general supervision of Robert M Yerkes, PhD., who has been 
at work at Yale for five years on comparative psichobiologv 
There will be an advisory council including representatnts of 
Yale and Edwin G Conklin, Ph D Princeton Lnuersitv 
Dr Milton J Grcenman of the \\ istar Institute Philadclpliia 
Dr Theobald Smith of the Rockefeller Institute Clark W isslcr 
Ph D, of the Amencan Museum of Natural HiHorv New 
York Dr H Gideon Wells of the Lniversitv of Qiicago and 
John C Mcrnam Ph D president of the Carnegie In-titutf n 
of Washington 

ILLINOIS 

Personal—Dr George Hoffman after about twelve years' 
scrvacc as phv'ician at the prison at Oiestcr has resigned 

cflcctnc January 1 to deyote his time to pnvate practice-- 

The home ot Dr and Mrs Oinstian H Diehl Effingham is 
reported to hayc been destroyed by fire Dec 19 1929 

Society News—Dr Jo«cph K Calym Chicago gate an 
illustrated lecture on Ncphntis in Children before the Liying 
ston County Medical Society, Pontiac Dec 19 1^29-At a 


meeting of the W innebago County Medical Society Dec ■> 
1929, at Rockford Dr Ham B Culver of Northwestcni Diii- 
yersity Medical School Chicago spoke on Trauma as a Factor 
m Gemto Urmao Diseases ’ and Dr James G Carr, Jr of 
Northwestern Umyersity Medical School Diagnosis of Early 

Cardiac Failure -Dr Carl E Black Jacksonynlle yyas 

elected president of the \\ estem Surgical Association for the 
ensiling year at the recent meeting in Del Monte, Cahf 

Chicago 

Impostor K N Marx Convicted —Kurt N Marx 43ati 
Sheridan Road, Chicago was comneted before Judge Holmes 
Dec 10 1929 for yiolation of the medical practice act, and yva-. 
sentenced to six months in the Bndeyyell The conynction yvas 
secured through the actiynties of the department of rcgi-v 
tration and education Accordmg to the report Marx examined 
a IS-year old girl at the request of her father yyho believed that 
Marx was a registered physician Marx called at the girls 
home where, after making an examination he told the mother 
that her daughter had syphilis He then collected “MO from the 
father, claiming that he yyould send to Germany for medieiiies 
to be used in treating this disease Marx also examined the 
father and adynsed him that he had tuberculosis He exammeil 
an uncle of the girl from yyhom he collected money for treat¬ 
ment but yyhich he returned after his arrest 

Society News —Dr Fritz Wittels Vienna \ynll lecture 
January 6, 8 and 10 at the Chicago Vv oman s Club under the 
auspices of the Illinois Society for Mental Hygiene and tin 
Oncago Association for Child Study and parent education on 
Psychoanalysis and Other Contemporary Schools Freuds 
Idea oil Sex and the Super-Ego and ‘ Coinpanson of the 
Pnmitne the Quid and the Dream Mind’ The fee tor the 

course is S2 SO-The Oncago Dental Society yyill liold its 

annual congress at the Stetens Hotel January 13-15 \ 

symposium on ayitaminoses wall be presented by Dr Simeon 
B Wolbach Sliattuck professor of pathology and anatomy 
Harvard Unnersity Medical Sdiool Dr Edward H Hatton 
professor of pathology, Northyyestem University Dental College 
md Milton T Hanke, PhD, professor of pathology, Univer 
sity of Chicago Many other speakers will take part in this 
program Physicians are especially invited to attend the fore¬ 
going syanposium 

INDIANA 

Thirty-Six Dead in Meningitis Epidemic—The outbrcik 
of cerebrospinal meningitis at Indianapolis up to Dec 30, 1929 
lb reported to have caused thirty six deaths and there were i 
number of cases under treatment The type of this outbreak 
was said to be unusually nrulent Extensive measures Ind 
liecn taken to prevent the infection from attacking other com 
mumties but a small outbreak was reported at Columbus, Ind 

Society News —^After the business meeting of the Tippe 
lanoe County Medical Society, Dec 12, 1929 the members and 
their families spent the remainder of the evening at bridge 
and euchre The secretary Dr John C Burkle believes that 
lounty medical societies would benefit by more frequent social 

gatherings in which the families take part-Dr John A 

MacDonald was elected president of the Indianapolis Medical 

xocicty at Us meeting in Indianapolis Dec 4 1929-Dr Fred 

N Daugherty has been appointed health officer of Crawfords 
villc It Is reported to succeed Dr Thomas Z Ball 

IOWA 

Society News —The Calhoun County Medical Society con¬ 
ducted a symposium Nov 21 1929 on An Obstetnc Plat 
form ’ Dr Palmer Findley Omalia presided Dr Fred I 
\dair, of the Lnivcrsity of Chicago Medical School and chair 
man of the joint committee on maternal welfare appointed hv 
the American Medical Association gave an address on Die 
Oneral Practitioner and Obstetrics many Iowa physicians 

took part in the symposium-The Fayette County \tedical 

Society held an all day meeting Nov 26 1929 beginning with 
a surgical clinic at the Mercy Hospital in the forenoon Dr 
George L. Apfclbach Chicago conducted diagnostic clinics at thy 
same hospital in the afternoon In the cvciting Dr Apfclbach 
presented a pajjer on ‘ Surgery m Diabetic Gangrene ' illustrat* d 

-The Polk Countj Medical Society Des Moines at the 

November 1629 meeting was addressed by Drs A G Flci ch 
man and L E Kelley on bilateral polycvstic kidncv after which 
a tlirce reel motion picture of infections of the hand y as show n 

-Tlie Woodbury County Medical Society held a noonday 

dinner meeting Nov 2Z 1929 in Sioux Citv the speakers beiii, 
the mayor Mr T B Huff the supenntendent of school' TIr 
M G Clark the city attorney Mr H C Shull and the new 
city phvsiaan Dr E B Godfrey At the scientific session 



HYDROSULPHOSOL IN THE TREATMENT OF BURNS 
AND INJURIES OF THE CORNEA 

Major y. K. C. Pandit * 

Bums and injuries of tire cornea present a major problem to an 
ophthalmic surgeon. Firstly he has to answer that eternal query of 
the patient ‘Doctor, will my eye be saved ?’ Secondly, his thoughts run 
on the various lines of therapy he has adopted in such cases and to con¬ 
sider one that would be most suitable to the particular case. Orthodox 
methods of therapy used so far have presented many difficulties. The 
nature of the chemical has to be known in order to neutralise it with its 
antidote. This involves a vast knowledge of chemistry for an ophthalmic 
surgeon. Even this therapy is only partially effective as it merely 
neutralises the excess of the chemical, and prevents further damage, but 
has neither any action on the damaged tissue nor does it help its repair. 
The complications which follow are hardly minimised. The obvious 
results in the past experience have been, that the hospitalisation is a 
prolonged one, the end results have never been entirely satisfactory, 
and very often, on recovery, the patient leaves the hospital either with 
a dense leucoma, or a diminished vision, or with a large symblepheron, 
complications, which are a headache for plastic surgery at a later date. 

My attention was first drawn to hydrosulphosol therapy last year 
by Dr. Hedwig Kuhn in a personal communication and the reprint sent 
with it contains an interesting paragraph which I quote below. 

"When a therapy is so outstanding as to leave no doubt of its efficacy, 
as evidenced by repeated application which elicits prompt and favourable 
•response in case after case, then that therapy cannot be ignored.” 

This therapy renders the age old practice of neutralising the chemical 
obsolete and aims at neutralising the effects of the substance. The 
nature of the chemical is immaterial to the fine of treatment to be adopted 
and the therapy fulfills the important requisitions in the treatment of 
burns viz., a) exclusion of air; b) analgesic, antiseptic and non-toxic; 
c) leaves a dry, sterile and flexible scar; and d) stimulates epithehal 
proliferation. 


REVIEW OF LITERATURE 

The main theme revolves round sulphur metabolism. According to 
Klauder and Brown,? skin is the depot for sulphur, and demands are 
made on that depot for any defence against infection or intoxication. 
Bums deplete the-store of- sulphur by damage to the tissues. The 


* Department of Ophthalmology, G. T. Hospital, Bombay. 



pandit— HYDROSULPHOSOL IN CORNEAL BURNS 35 

mechanism of tissue respiration and repair is thrown out of gear. The 
Supply to the organ concerned with detoxication is reduced and restricted, 
Croft and Peters^ found that methionine, the sulphur containing amino- 
acid prevents loss of nitrogen in urine in cases of severe burns, and thus 
protects against the loss of protein. 

Glutathione is composed of two amino-acids—cysteine and glutamic 
acid bound by dipeptide linkage. It occurs in animal tissue and its 
fconcentration runs parallel to the metabolic activity of the tissue. With^ 
cysteine the cell proliferation is accelerated, and the glutamic acid helps 
in the selective building up of the protein molecule. Localio et aP. 
observe that “the' processes of tissue destruction and repair are chemical 
in nature.”. Working on the subject of wound healing in animals de¬ 
pleted of proteins, th6y observed the effects of dl-methionine selected 
because of its sulphydryl radical. The-SH radical is important for its 
enzyme action, the-SH containing enzymes, acting as catalysts in the 
metabolic cycle. Should these be blocked there is inhibition of the enzyme 
activity, but should they be in excess the glutathione retards this inhibi¬ 
tion and accelerates the enzyme action. Localio et aP. are of opinion 
that-SH enzymes play an important role during states of repair. 

Reimann^s far back as 1930 reported that sulphydryl compounds, 
stimulate the proliferation of epithelium. He used thiocresol in his 
work. Brunsting2 used cysteine, prepared from hair. 

The work on Hydrosulphosol was pioneered by Dr. R. R. Mellon^^ 
of Pittsburgh and the first results of the study were published by Me 
Broom.^^ Mellon’s^® tissue culture experiments with hydrosulphosol 
show “not only does the normal growth occur, but in dilutions of i; 500 
to 1:1000 the important function of the chick heart embryo fibroblasts 
undergoes marked stimulation. This function is a proteolytic one, 
whose differentiating and therefore, healing connotations align themselves 
%vith the clinical expressions in this connection. Tliis functioning in 
high dilutions, suggests that the effect is an enzyme one. In fact, 
the-SH linkages are well known to function as co-enzymes in certain 
respiratory systems, implementing cell nutrition.” 

The pH of hydrosulphosol solution is 10 and on dilution it reaches 
a level favourable for function of an injured tissue. With a dilution of 
1: 40 the pH is 8.2 and with a dilution of i: 20 the pH is 8.5. 

Pierce as quoted by Cruthirds® observed the output of sulphur in 
the urine in terms of SO3 after application of hydrosulphosol in maximum 
quantities. The output during the first 24 hours was g. 3 gms and during 

the next 24 hours 7.92 gms. The normal output being 1.5 to 3 gms 
per day. 

As regards the role of sulphur in the eye, Mackay^o and co-workers 
have shown that half the total ash of the lens consists of sulphates derived 



36 THE INDIAN JOURNAL OF MEDICAL SCIENCES 

from glutathione, cysteine and other compounds .containing sulphur. 
In,,the opinion of Reiss and Jess^* glutathione plays an important role 
in maintaining the function of the lens. Any alteration in the capsular 
permeability leads to imbalance in the interchange of the nutritional 
material and the waste products, with the result that the toxic compounds 
-increase and glutathione is reduced. In senile cataract sulphydryl 
disappears. 

Cruthirds® reports 500 cases of burns involving eyes and treated 
-with hydrosulphosol. His findings on this therapy are: (i) the after¬ 
scarring is considerably reduced; (ii) scarring is less than normally 
expected; and (iii) there is absence of S5rmblepheron. In his opinion 
the results are due to therapy which is capable of stimulatng cell activity 
and also produces healing in a short space of time. Cruthirds* considers 
this local therapy as one which fulfils many requisites and is superior 
to any with which we are so far familiar. It offers many advantages 
in that it stimiilates cell proliferation, prevents or abates infections, 
is non-toxic, and reheves pain. 

Kuhn8 reports on 300 cases of major chemical and thermal eye 
burns treated with hydrosulphosol with good results and considers the 
results vastly superior to those observed during the previous years when 
approved methods were used. From 'Kixhn’s results one can again 
emphasize the following points: faster healing with less impairment 
of vision as a permanent disability, and the occasions when surgical 
interference was necessary or the complications like contractures ensued, 
were few. The simplicity of the technique is in itself attractive. 

MODES OF AFPLICATION 

The therapy can be used as hydrosulphosol eye drops with a dilution 
of 1: 40 in warm triple distilled water at intervals of 30 minutes or longer 
depending on the severity of the case; or i: 20 as compresses. It can 
also be used as a hydrosulphosol concentrate in castor oil in a dilution 
of i_: 20. This has a tendency to settle but can easily be put into solu¬ 
tion by shaking the bottle. 

The eye is first washed copiously with water in acute cases and 
pantocaine anaesthesia instilled. Homatropine in mild cases and atropine 
in severe cases is used for mydriasis. The conjunctival sac is filled with 
the solution and the eye bandaged. The treatment is repeated after 24 
hours, checking the areas of damage by staining. 

We used the concentrate in castor oil and observed the results after 
every eight hours. The drug is not available in the local market. I 
was fortunate to obtain a small quantity from Dr. Dastoor of the Tata 
Mills, Tata Sons Ltd, when I expressed my difficulty about the first 
case and my desire to study its efficacy. 
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CASE RECORDS 

Most of these cases were injuries to the cornea and as the quantity 
of the drug at my disposal was small I used it only in severe cases. The 
appearance before the commencement of the treatment and the follow 
up from time to time are given as coloured pictures of which sketches 
were made at the time of treatment. 

Case 1 . Mr. D. aged 55 had developed a conjunctivitis which subsequently- 
developed into a keratitis and ulcer of the cornea, following some local treatment 
at home (the nature of the chemical instilled into the conjunctiva being ^nkno^vn). 
He was admitted to the hospital on 14-12-49. Local applications, penicillin, and 
sniphonamides gave no relief. The cornea showed marked vascularity and ulcera¬ 
tion. The pain, photophobia, lacbrymation and neuralgia were intense and were 
not relieved by salicylates. Insomnia was causing great strain on the patient. 
On 6-1-30 hydrosulphosol therapy was commenced as a concentrate in castor oil 
and was given as 8 hourly instillations in the conjunctival sac. On 8-1-50 the cornea 
only showed a faint staining as strealcs and spots, the pain was relieved, the photo¬ 
phobia. however, persisted. By io-t-50 the cornea was showing only tlnn lines of 
staining at three places, the vascularity had considerably diminished and by 11-1-50 
the lustre of the cornea was practically normal, the anterior chamber was deep, and 
the iris pattern was visible at the periphery. On 13-1-50 the eye was quiet and had 
practically returned to normal. Hydrosulphosol was omitted on the 17th. The 
end result was a triangular thin scar -with its base on the outer side and partially 
covering the pupil. The vision was 2/60. The patient was discharged on 26-1-50. 

Casa 2 . G. H. S. a postman aged 35 had been out of Bombay for some game 
shooting, and his right eye sustained burns on 24-3-50 from the smoke from the rifle 
after the shot was fired. He was admitted to the hospital on the night of the 27th. 
The bulbar and palpebral conjunctiva were markedly chemosed. The cornea 
showed a large area of burn, uneven and slightly raised which almost covered a 
little more than a third of the comeal surface and vras located centrally. The 
Descemets membrane showed some striae of induration above the ulcer. The 
vessels of the conjunctiva above the limbus were of a corkscrew pattern, splitting 
into small parallel capillaries at the limbus and running on the cornea up to a dis¬ 
tance of 2 mm. all round. The limbus in the upper part showed slight elevation. 
Scrapings from the ulcer showed pus cells but no organisms were detected. Hydro¬ 
sulphosol in castor oil -was instilled as the therapy of choice. The cornea was 
stained with fluorescein before each instillation. By 10 p.m. on the 28-3-50 the area 
of staining was considerably reduced. Chemosis persisted but there was no pain. 
The ulcerated area and the chemosis were much less next morning and by evening 
of the same day the descematitis showed signs of abatement. On 30-3-50 the 
vessels on the cornea could not be seen, the conjunctival vessels were comparatively 
few and the cornea had slight haziness. On 31-3-50 the conjunctival vessels had 
cleared and the ulcer was replaced by a small thin opacity covering about twe 
thirds of the pupillary area. The patient was discharged on 3-4-50 and at the time 
he left the hospital the vision was 6/18. 

Case 3. R. P. D. aged 20 bad both his eyes injured by molten lead and was 
admitted to the hospital on 10 - 4-50 with burns of the first degree on the left upper 
lid, nose and naso-orbital groove. Both corneas were burnt along the margins and 
showed deep staining ulcers. There was slight vascularity in the region of the burns 
at the limbus. His vision on admission was 6/60 each eye and improved to 6/6 
each eye with - 3.00 Dsph. Hydrosulphosol in castor oil was instilled twice a day. 
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By 12-4-50 the comae were normal, no scar could be seen and the patient was dis¬ 
charged on 14-4-50. He was prescribed spectacles on 26-4-50 and the aided vision 
was 6/6, each eye. 

Case 4 . Mrs. M. M, aged 35 was admitted to the hospital on the afternoon 
of 5-6-50 having an injury to her right eye from fireworks. The injury occurred 
three hours before admission to the hospital. In addition to small contused wounds 
on the lids she had haemorrhage into the anterior chamber, the cornea showed 
zig-zag patterns of white lines spreading horizontally across in a band shaped manner. 
The areas in between the lines showed deep staining with fluorescein. No vascular 
patterns were visible. Atropine was instilled and hydrosulphosol therapy was 
commenced immediately. By 28-6-50 the ulceration was healed but the white 
lines on the cornea were still visible. Vision was only perce ption of light. Hydro¬ 
sulphosol was omitted on 30-6-50 as by this time the cornea was practically normal 
and hyph»ma had disappeared. She was discharged on 3-7-50 with a fine linear 
scar on the cornea and the vision was 6/36 with the atropiuised pupil. 

Case 5 . V. B. a girl aged 10 was accidentally injured across the right eye 
and nose with a stick while playing. The right cornea showed a large ulcer covering 
almost three fourths of the cornea. She presented he rself at the hospital on 20-1-50 
a few hours after injury. The eye was cleaned and atrop ine instilled and the hydro¬ 
sulphosol therapy commenced. On the 23rd the eye was quiet and the area of 
staining on the cornea was restricted to a small patch near the margin. By 25-1-50 
the eye was normal. This patient was treated at the outpatient department. 

COMMENTS 

Past experience shows that such cases treated along orthodox lines 
take a long time at the hospital before they are fit to be discharged and the 
end results are far from satisfactory. The cases treated with hydrosul¬ 
phosol were considered cured or had maximum benefit in from 3 to 21 days 
in my small series of cases. Pain was relieved quickly, the scars were 
soft and the ultimate vision Was satisfactory. There were no complica¬ 
tions in the present series. 

I have to thank Dr. M. V. Modi, Superintendent, of the G. T. Hospital for his 
kind permission to publish these csises. My thanks are also due to : Dr. F. P. 
DastoorofTataSons Ltd. for the supply of Hydrosulphosol and the loan of literature, 
my clinical asst. Dr. M. C. Athawle, Dr. A. H. Nakhooda M.R.C.P., for help rendered 
in the preparation of this paper, and Mr. Hargopal of the Indian Art Studio for the 
paintings attached to this paper. 
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GIARDIASIS IN CHILDREN 


G. Coelho * 

HISTORY 

Giardia were described for the first timeby Leeuwenhoeck^® in 1675 
who saw them, through his primitive microscope in his own stools. They 
were then forgotten, to be discovered again by Lambl in 1859, after 
whom they bear the name Lamblia. Lambl thought that Giardia belonged 
to the genus cerconionas, A detailed study was published by Grassi 
in 1877. He first named the flagellate Dimorfhtis tmiris but changed 
the name later to Megastoma entericum. He demonstrated that the 
habitat of this parasite was the upper intestine, to the mucous membrane 
of which it attached itself by means of a sort a of sucking disc. He also 
reported that although the parasites were found in individuals who did 
not complain of any symptoms,, yet sometimes they caused diarrhoea* 

PATHOGENICITY 

Giardia is found among many vertebrate hosts, mammals, reptiles, 
amphibians, birds and fish. In the human being it is foxmd in the intes¬ 
tinal tract, from the duodenum to the caecum, in decreasing numbers 
Whether the giardia is pathogenic or is a harmless parasite never causing 
any symptoms, has been discussed for years by various writers. Noth- 
nagel^® (1881), von Jaksch (1888), and Joachim^® (1909) considered it 
harmless. The opinion of Grassi that it may cause diarrhoea was 
supported by Schewiakoff (1888) and Perroncito 2® (1902). Further 
studies led to the conclusion that giardiasis does produce symptoms. 
Lyon and Swalm^® after a study of 3200 cases thought that giardia may 
be a contributory factor in diseases which involve the bfliary tract, 
duodenum and jejunum. “Of the protozoan flagellates that inhabit 
the bowel of man, giardia tntestinodis has the best claim to be regarded 
as pathogenic,” writes Manson—^Bahr 23 . Bhattacharjee 2 says that 
‘‘Giardiasis is a definite disease,” so also Rissman and Katsampes 
et al. Das Gupta et al.'^ reported fulminating cases resembhng Asiatic 
cholera. From our experience in children, we are inclined to the opinion 
that this flagellate is pathogenic. 

DISTRIBUTION 

Giardiasis is widespread. In 1916-17, of the 6000 admissions to the 
Mayo Clinic, 6.6 per cent had giardiasis. Of 89 children examined by 
Maxcy 22 i 4 were infested with the flagellate. Stils said it was by no 
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means uncommon in the U. S. A. and Faust ® found it a relatively com¬ 
mon infection of childhood. In Great Britain, Mathews and Smith 22 
•examined 548 children in the Liverpool Royal Infirmary and found 
14 per cent infected. MacNutt 20 reported that 48.8 per cent of the in¬ 
mates of a child institution and 23.9 per cent of the children that at¬ 
tended the Infirmary, harboured giardia. In Budapest, Veghelji 3 * 
examined 1391 children between 2 and 17 years and found that 155 
of them were infected. In France, Labbe ” found that giardiasis in 
adults starts in childhood. Chantriot 4 found it very common in Bey- 
ruth. In Poland, Rissman 3 ^ reported it to be as frequent as bacillary 
dysentery. It was also a cause of diarrhoea in the armed forces. In 
India, Napier 2®found 6.27 per cent of 20,000 stools examined between 
j;935 and 1938 positive for giardia. Das Gupta, Banerjee and Sen 
Gupta 3 reported that of 1000 stools examined at the Khulna District 
Board Laboratory between 1936 and 1943, 7.9 per cent were positive 
for giardia. They also remarked that tlie incidence of giardiasis in that 
'district was rising in the last eight years, being ten times more in 1943 
than in 1936. They have also observed a periodic exacerbation every 
iourth year. Chopra et al. ® reported that at the Carmichael Hospital for 
Tropical Diseases, Calcutta, giardia were found in the following per¬ 
centage of stools examined: 5.8 per cent in 1934, 6.8 per cent in 19^6, 
4.7 per cent in 193^ and 7.6per cent in 1938. In a series of 200 con¬ 
secutive patients admitted to the Children’s Hospital at Calcutta, Chat- 
terjee“found 10.5 per cent had giardia. In Bombay, at the Byramjee 
•Jeejeebhoy Hospital for Children, of 1577 stools and rectal swabs examin¬ 
ed 164 {10 per cent) were positive for giardia. In another series of 
131 stools and 224 rectal swabs 12 and 10 respectively were positive. 
At my office 1476 stools and 1271 rectal swabs of children seeking advice 
Tor acute or chronic diarrhoea were examined microscopically. Of 
these 197 (7.1 per cent) were positive. In this series the percentage of 
positive findings in the stools was 10 per cent but in the rectal swabs 
3-3 percent. (Table i). 


Tablr I. Stool and Rectal Swab Examinations. 


Total 
Positive 
Veg. Porms .. 
Cysts 

Veg. & Cysts 


Stools 

Rectal Swab 

1478 

1271 

154 

43 

30 

33 

105 

10 

19 



HABITAT IN MAN 


The habitat of the flagellate is the small intestine, particularly the 
uodenum. It attaches itself to the wall by means of a concave peris- 
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tome. The flagellate has also been recovered from the gall-bladder, 
at the time of operation. It has also been found in the B fraction of 
duodenal aspirate. The gall-bladder acts as a reservoir where it multi¬ 
plies and grows. Multiphcation takes place by binary fission in the long 
axis. A very large number of flagellates are found in the small intestine. 
In rabbits, Jassinowski found a mUlion flagellates per square centi¬ 
metre of the gut. Encystation takes place in the large intestine. By 
their constant movement they set up an inflammation of the wall. Both 
the vegetative forms and the cysts are passed out intermittently and 
-in uncertain numbers. Porter enumerated the number of cysts passed 
in the stools per day. According to her they varied from lo millions 
when the bulk of the stools was about 50 c.c. to 14,440- millions when 
the stool volume was 950 c.c. per day. The interval between successive 
maxima and minima excretion in the same patient being about 14 days. 

In the vegetative stage the giardia is pearshaped, about 14 microns 
in length and 8 microns in breadth. It has two s3Tnetrical divisions. 
Each division has a nucleus and four free flagellse. No foreign corpuscles 
or products of metabolism can be seen in the body. Nourishment 
probably takes place by osmosis. When seen in a specimen ol a fresh 
stool, its activity as it flits across the field is remarkable and once seen 
is not forgotten. The cyst is smaller in size, has four nuclei and a net¬ 
work in the body. It is best seen after staining with iodine. 

AGE INCIDENCE 

In' certain animals the young of the species show a higher infestation 
• than the older animals. This is also true in human beings. In the same 
group of population the percentage of adults showing giardia cysts is 
one-third to one-fifth of that in children. This may be due to a change 
'in the bacterial flora of the intestine. The relative frequency of this 
infection in early childhood has been noted by many observers. The 
maximum incidence is below the age of five years. The infection may 
be acquired quite early in life. Mac Nutt so found this infection in 6 
children below one year of age of whom one Was only three weeks old 
and the other three months old. In our series the youngest child Was a 
month old; and the rest were as per table. (Table 2). 

Table 2. Age Groups. 


Months. 

0— 3 



Nos. 

2 

4— 6 



6 

7— 12 



25 

13— 24 



30 

25— 60 



91 

61—120 



35 

I2I-f- . 

• • 

• • 
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MATERIAL 

It is well-known that even with giardia in the stools, there may be 
no symptoms. But it may be found in the stools of those children 
who are brought \vith the complaint of either acute or chronic or recurrent 
diarrhcea. Of 152 children whose history is studied and in whose 
stools and rectal swabs giardia were found, there were no symptoms in 41 
children. Seventy-two were brought with a history of acute diarrhcea, • 
29 with a history of recurrent diarrhoea, in some extending as long as 
three years, and 16 with a history of continuous subacute diarrhoea for 
about a month. The flagellates may be the only abnormal finding in the 
stool or there may be more suggesting other infections. Vegetative 
forms were found in 63 children, cystic forms in 115, and both were 
found in 19 children. Ten children had, in addition, infection With E. 
hisfol{}'tica, nineteen had macrophages in the stools, forty-two had pus 
cells, and twenty ascariasis infection. 


Table 3. Diarrhcea History 




1 Diarrlicca 

Total ^0. 

No com¬ 
plaints 

Acute 

Recurrent 

Continuous 
Subacute ^ 

158 i 

1 41 

1 72 ■ 

29 

16 


SYMPTOMATOLOGY 

I. Stools. In the acute phase there is a great urgency, so much 
so that the clothes often get soiled. The stools are large, passed mth' 
force and flatulence. In 41 children the stools were watery and in 31 
soft, porridgy and contained mucus. They spread over a large area, 
and when passed squatting on the floor are liable to spurt on the feet 
and lower part of the legs. They are usually yellow in colour, have the 
appearance of a dhal curry which is badly mixed. When allowed to 
stand in the test-tube the porridgy matter settles at the bottom with a 
fairly clear yellowish fluid on top. Usu.iUy they smell badly, but all 
are not offensive. Sometimes they contain blood and mucus and the 
attack simulates one of bacillary dysentery. They may be flve or six 
a day, or as many as thirty to forty a day. The frequency is quickly 
controlled by treatment; even without it the stools decrease on their 
own. They are usually not post-prandial. They are acid in reaction. 
There may be excoriation of the buttocks around the anal area. In 
Veghelji s®* study free fatty acids comprised two-thirds of the excreted fat 
and the acidity reached an extreme pH of 4.0. It seems that the nature 
of the intestinal contents determines the excessive peristalsis. The 
extreme acidity and the collection of excessive fat, other nutritive mate¬ 
rial, water and secretions is responsible for the diarrhoea. In the subacute 
and chronic stage the stools may be large, whitish, offensive and re¬ 
semble the stools in steatorrhoea. > 
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Those children whose stools contained the vegetative along with the 
cystic forms came with a history of acute diarrhoea, namely increased 
frequency, urgency, flatulence, watery, acid stools. The children whose 
stools contained only the cystic forms came with a story of either pro¬ 
longed subdued diarrhoea which had not responded to sulfa drugs etc. 
or one that had recurred over and over again. The stools were three 
or four a day with plenty of mucus. When there is any other infection 
there may be pus cells, red blood cells, macrophages and even E. his¬ 
tolytica. 

2. Abdominal Symptoms. Distension of the abdomen is usually 
present. The feel may bt, only doughy between the acute attacks. In 
the acute phase the distension'may be marked. Pain is present, though 
in my experience it is not a presenting symptom even in older children. 
Twenty two children complained of abdominal pain. 

3. Fever. If it is not a mixed infection, fever is absent. There 
are no signs of to'Tqsemia. 

4. Dehydration. This wHl depend on the frequency and consis¬ 
tency oi the stools. Frequent, watery stools are defirutely foUoWed by 
dehydration and consequent effects of dehydration. 

5. Ancemia a‘nd Malnutrition. Children with such chronic infec¬ 
tions of over six months duration naturally are undernourished and 
anemic. The blood was examined in 44 ‘children and the findings were 
as per Table 4. 


Table 4. 

Dlood Examination 

R. B. C. 

No. 

Hgb % No; . 

Between 


0—30 I 

2—3 million 

3 

51—60 6 

3—4 

25 

61—70 12 

4—5 

16 

71—80 17 



Si—90 8 

The percentage of eosinophils varied from i to 24 ; in seven children 


the percentage was more than 10. Chatterjee® reported oedema of the 
feet, but we have not found this degree of malnutrition m pure infection 
of giardia where dietary intake was adequate. Veghelji studying these 
effects of giardiasis discounted the probability of the flagellate eating 
the red blood cells as the cause of the ansemia, because red-blood cells 
have not been seen in the body of the flagellate. He is inclined to think 
that the anaemia may be due to the harmful effect on a haemopoietic 
substance, or to an imperfect absorption of nutrition because the flagellate 
lines the wall of the intestine. 

6. Poor absorption. Veghelji also noted that though the fermen¬ 
tative activity and splitting of fat wais normal, the stools contained excess 
•of fat because of poor absorption. Katsampes et al. studied vitamin A 
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absorption in 15 cliildren suffering from giardiasis and found that they 
did not absorb the vitamin as well as normed children did the curves being 
relatively flat and there being a delay in reaching the maximum value. 
The fat content of the stools decreases, the absorption of vitamin A im¬ 
proves and the excretion of urinary pigments increases soon after treat¬ 
ment mth atebrin or quinacrine hydroclfloride. The concentration of 
urinary pigments is far below normal. Malnutrition, naturally, does 
result from the improper absorption of food. The maiority of those 
suffering from chronic diarrhoea are undernourished. 

7. Chronicily. An important feature of this infection is its chroni- 
city and its tendency to recurrent attacks of acute diarrhoea. Giardiasis 
ranks high as a cause of recurrent diarrhoea in children. Twenty-nine 
out of 142 had recurrent attacks of diarrhoea and 19 chronic diarrhoea. 
Patel found 62 out of 221 cases of chronic diarrhoea had giardia infection. 
One should not forget that the stools may sometimes contain blood, 
either in a good quantity or streaking a stool that is whitish, pasty and 
shining with mucus. In between the acute phases the stools may be 
three to four a day, whitish, of the consistency of a custard, covered with 
mucus and offensive. The stools may simulate those found in steatorr- 
h’oea. The child-complains of pain in the abdomen, vague all the time, 
or at the'time of the stool. 

DIAGNOSIS 

A history of very frequent stools with urgency, without fever or 
vomiting, particularly recurrent attacks in a child who has not put on 
weight for some time should always' arouse suspicion of this infection. 
The diagnosis is easily confirmed by a microscopic examination of the 
stool and the finding of the cysts. . However an exairiination of a 
stool is not enough, if it is negative. Repeated examination on 
different days is desirable. Seeing the wide disparity between the per" 
centage of positive findings in the stools and rectal swabs one is inclined 
to prefer a stool examination. Coelho ’ found the rectal swab valuable 
but his cases were mostly acute. 

TREATMEN 

The treatment is simple. To be effective it must be persevered with 
for at least three months. In I 937 > Brumpt® reported cures in 80 per cent 
of his animals with the administration of i per cent solution of basic 
acridine dye by mouth. In the same year Galli-Valerio used a deriva¬ 
tive of acridine, commercially called ‘atebrin’ and had striking results in 
curing a patient infected by giardia. Subsequently, Bacigalupo^ in 
1938 and Dr. Muro in 1939 reported successes with this drug. Now 
it is the drug of choice. -We observe the folio-wing routine :— 
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Mepacrine. Mepacrine for seven days. The dose of mepacrine is J 
tablet thrice a day in children np to 2 years of age, ^ tablet thrice a day 
in those up'to five years, f tablet thrice a day up to 8 years and i tablet 
thnce a day above that age. Each tablet of mepacrine contains 0. i G 
of the drug. 

Acetarsol (Stovarsol.) The dose of stovarsol is ^ gr. once a day up to’ 
2 years of age, tmce a day up to 5 years, thrice a day up to 8 years, and 
four times a day after that. The course is for three weeks. 

In addition dilute hydrochloric acid with glycerine pepsin before, 
food, and iron, liver and vitamin B complex are prescribed orally after 
food. During the acute phase a bismuth mixture is given to control the 
frequency, though I am inchned to think more and more that this can* 
be omitted. The diet in the acute stage is fresh curds obtained by break-', 
ing milk with sour-lime juice, ripe bananas, plenty of fluids. Dehydra¬ 
tion should be prevented by maintaining adequate fluid intake, orally 
or if need be, parenterally. 

The response to mepacrine is very quick. In 24 hours the number of 
stools may come down in frequency from 30 to 5 per day. The child’s 
general condition improves, and he becomes more restful. By the end 
of the course of treatment both cystic and.the vegetative forms disappear' 
from the stools. I repeat mepacrine and stovarsol in fhe same order for) 
three months and maintain the dilute hydrochloric acid, vitamin. B 
complex and iron for the duration of the course. 

PREVENTION 

Once the infection is acquired its duration has not been determined. 
So far no intermediate host has been described. It seems that the, 
infection is transmitted directly by contaminated fingers. The cysts can 
remain alive outside the human host for only a few hours. It is common 
to find more than one member of a family suffering from this infection. 
In our country, with our unhygienic toilet habits, it is easy to transmit' 
the infection from person to person. . Hence it is desirable that the stools 
of other members of the household should be repeatedly examined, 
particularly if there is a history of diarrhcea at the time when the stools 
are loose. One cannot write too strongly on the need of educating our 
people in hygienic toilet habits ; this should be a matter of top priority. 
Dobbel wrote "it has not yet been demonstrated in any particular instance 
that an individual once infected with giardia has subsequently been ridded 
of the parasite.” That was in 1920. But to-day with the use of mepa¬ 
crine and stovarsol the outlook is better and the infection can be con¬ 
quered. 
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URETERAL IMPLANTATION IN THE PELVIC COLON. 


Two Case Reports 
V. B. Davalbhakta * 

A Vesico-vaginal fistula is always very difficult to repair. Failures 
in operation are very conunon. Hence it is thought worthwhile to 
report these two successful attempts to divert the urine into the colon 
and so relieve the patient of distressing dribbling. 

Case I. 

A 25-year old female was admitted on the 12th of May 1950 with a diagnosis 
of Vesico-vaginal fistula. 

History in brief : —She was a primipara, who about months ago had a forceps 

' delivery at Chahardi on the 3rd day of labour. Probably the head was-fixed in the 
vaginal vault for a long time and during the application of forceps the anterior 
vaginal vault together with the base of the bladder must have been tom. For one 
month or so, she had been treated at the medical dispensary at Chopda from where 
she was directed to Jalgaon. 

Physical signs : —^The patient looked anxious, worried and ansemic. She was 
unable to walk, as a result of pel-vic cellulitis and mild phlebitis. 

Vaginal examination : —^No anterior vaginal -wall could be felt, but the fingers 
went right through the fistula and touched the fundus of the bladder. There was 
fibrous scar tissue surrounding the fistula. The cervix of the uterus could not be 
felt easily but was adherent to the posterior vaginal wall embedded in scar tissue. 

Speculum examination : —A large fistula was seen in the anterior vaginal wall 
as had been noted by vaginal palpation. The cervix was seen -with great difficulty in 
the posterior fomix, it bled on touch. The ureteral openings were searched for 
and found in the vault of the vagina. These were verified by anaesthetising the 
patient with chloroform and passing gum elastic ureteral catheters, and keeping 
them there. 1 kept them purposely inside so that they might serve as guides to 
the meters during the subsequent operations. 

Preoperative treatment: —The patient was prepared with regular vaginal 
douching, tonic mixtures, calcium lactate by mouth. One injection of milk 5 c.c. 
was given for the pel-vic celluUtis. The day before the operation ureteral catheters 
were passed as described above. 

Operation :—The operation was performed on the 26th of May 1950. CoSey's 
operation was decided upon. Plasma was kept ready in case of emergency. Spinal 
anaesthesia, 15 mg. of anethaine was given. Glucose-saline was started. A midline 
incision was made. A very high Trendelenberg position was used. The intestines 
were packed away. There was difficulty in locating the ureters at the pelvic brim, 
because of the presence of big pel-vic blood-vessels. Unluckily the ureteral catheters 
could not be felt. But after a little time the left ureter was found and dissected out 
for about iV. A No. 2 fine rubber catheter was put in and tied in. A flatus tube 
was inserted through the rectum up to the pel-vic brim. The right ureter was 
similarly dealt with. The flatus -tube was drawn out by an assistant, and the 
rubber catheters were pulled out together with the ureteral ends which lay on the 
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pelvic colon. The ureters together with the rubber tube inside were stitched in 
the pelvic colon so as to lie in the sub-mucus tissue obliquely as in Witzel’s operation. 
The operation took 2} hours to complete. The patient was returned to bed and 
glucose-saline was administered. 

Post-operative course :—^The flatus tube was maintained in the rectum. Penicillin 
and soluseptisine were administered parentcrally and sulfadiazine was given by 
mouth. Powders consisting of urotropine, potassium citrate, and sodium sulphate 
were given by mouth to act as diuretics and laxatives. The left catheter came out 
on the 8th day and the right on the nth day. A rise of temperature on the 12th 
day was controlled with injections of pyelopurin and glucose. 

She developed good control of the rectal sphincter for urine, and was discharged 
well pleased with the result on the 5th July 1950. 

Case 11. 

A 20 year old female, S. A. was admitted on 1st August, 1950 with a diagnosis 
of Vesico-vaginal fistula. 

History in brief :—A forceps delivery was done two years ago after which 
she had developed this vesico-vaginal fistula. She was operated on three times 
without any relief. 

Vaginal examination :—^There was a big fistula which admitted two fingers. 

The patient was prepared %vith regular vaginal douching and glucose saline 
injections and calcium injections for fifteen days. Her blood pressure was 95/65. 

Operation :—She was operated upon on the J7th August 1950. Exactly the 
same method was adopted as explained above. It was easily done. Patient was 
discharged cured on the 13th September 1950. 
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Bilateral Adrenalectomy in Malignant Hypertension and Diabetes, Green- 

Nelsoti, Doods, Smalley. J.A.M.A. 144 ; 39—443, 1950. 25 references, 6 

’ : figures. ■ , . 

Describing a case with fasting blood sugar exceeding 800 mgs. per 100 c.c., and 
a blood pressure of 270 m.m. systolic and 140 m.m. diastolic, the authors explain 
how a failure of adaptation to environmental stress landed a girl of six years in 
diabetes and retarded growth, which culminated, in her adult life in three abor¬ 
tions, malignant h}rpertension with nephrosclerosis, glomerulosclerosis, encephalo¬ 
pathy and brought her to the verge of heart failure. As the case was otherivise 
hopeless, the authors undertook to perform bilateral adrenalectomy on the hypothesis 
-that' adrenocortical hormones are responsible not only for practically all forms of 
malignant hypertension, but also for hyperglycemia and glycosuria. There was 
already much to support this hypothesis, and this case has only added further proof. 
It was known for long that destruction of the adrenal glands resulted in depression, 
and hyperplasia in elevation of blood pressure; subsequently it was found that 
salt-retaining hormones allied to desoxycorticosterone produce a quantitatively 
proportional elevation of blood pressure and herein really lay the success of empirical 
■treatment of hypertension by salt depletion. Moreover, these hormones also in¬ 
crease the excretion of glucose in phlorizinised animals, and diminish the reab¬ 
sorption of glucose by the renal tubules, although it is true that neoglycogenetic 
fractions of adrenocortical hormones are more potent in producing syndromes 
resembling diabetes. Fifteen months after the operation the patient was free from 
" attacks of heart failure and encephalopathy ; her blood sugar was 98 mg. per 100 c.c. 
.on a total insulin dose of 24 units daily, and her blood pressure ranged from 120 to 
150 m.m. systolic, and 70 to 100 m.m. diastolic. It was, of course, necessary to 
give cortical hormones as substitution therapy for the maintenance of life, and also 
to keep blood pressure within normal limits. In the course of this substitution 
therapy, the distinction between the two groups of adrenocortical hormones was 
clearly brought out; one, the salt-retaining group of hormones allied to desoxy¬ 
corticosterone which cause elevation of blood pressure, and the other, neoglycogenetic 
salt depleting lipoadrenal extracts allied to cortisone which do not show such 
elevating efiect on blood pressure. The authors have also performed unilateral 
adrenalectomy on four other patients for hypertension; one of them died of 
haemorrhage after operation, another developed a fatal hypertensive encephalopathy, 
and the remaining two have been running a benign course of the disease. 

N. J. Kothari. 


Speculations on the Mechanism of Cure of Bacterial Endocarditis, Hunter, 
T. H.: J.A.M.A. 144 : 524-527, 1950. 7 references, 5 figures and i table. 

One case of bacterial endocarditis due to the enterococcus-streptococcus liquefa- 
ciens, was treated with aureomycin because the organism was sensitive to aureomycin 
in vitro. The treatment proved infructuous, and the patient died on the 45th day. 
This led the author to undertake a study of the reaction of this organism to various 
antibiotics and their combinations. The field of study had to be restricted to in 
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vitro experiments and clinical experience only, because the organisms which produce 
sub-acute bacterial endocarditis in man are generally not pathdgcnic to laboratory 
animals, and even when one occasionally succeeds in producing bacterial endocarditis 
in animus, the experimental disease runs a different course in the animals from what 
it does in man. While biological experiments arc not available, it is not possible 
to depend wholly on in vitro experiments because these experiments only provide a 
measure for the inhibition of bacterial growth, and in no way give any clue as to the 
number of bacteria actually killed. It is necessary to know this killing action as 
against mere inhibiting action in treating a case of bacterial endocarditis because 
in this disease the drug action is not reinforced by the defence mechanism of the 
body, and the drug itself has to exterminate all bacteria. Ihe organisms find a 
protected situation in the poorly vascularised vegetations and necrotic valves, 
where the leucocytes cannot easily reach. This accounts for the failure of sponta¬ 
neous recovery, and the failure of bacteriostatic drugs like sulphonamides, aureomy- 
cin and teixamycin, and also the necessity for the protracted treatment with massive 
doses even of bactericidal penicillin. The authors’ experiments gave the following 
results: (i) Penicillin is bactericidal but cannot effect sterilisation unless aided 

by other drugs', {1) Aureonvycin is only bacteriostatic; (3) Streptomycin has 
neither action ; (4) Combined rvith aureomycin, penicillin is less effective; (5) 
Combined with streptomycin, penicillin is more effective ; (6) Penicillin alone or 
combined is effective only during the logarithmic phase of bacterial growth, it is 
inactive during the other three, namely the lag, stationary and declining phase of 
bacterial grorvth; (7) Penicillin becomes ineffective once the gro^vth of bacteria is 
inhibited by any of the bacteriostatic drugs, aureomycin, Chloromycetin or ter- 
ramycin. The most striking fact which emerged out of these experiments was 
that streptomycin which by itself has no action on the organisms exercises a synergic 
action of great potency on penicillin; so much so that the author advances the 
combination of penicillin and streptomycin as rpecific therapy for all cases of sub¬ 
acute bacterial endocarditis, and thinks that a short course of ten days’ duration 
with this therapy is sufficient to effect a complete cure. Three out of ten patients 
treated in this way by the author are doing well one month after cessation of 
treatment. 


N. 3. Kothari. 


A New Method for Treatment of Brucellosis, Herrel, W. E., Barber, T. E. 

J.A.M.A. 144 : 519-523. 1950 '• 8 references, 2 figures and 2 tables. 

. On the basis of their experience with twenty-five patients, the authors advance 
a plan of treatment for Brucellosis. The plan of treatment consists of the oral 
administration of 3 gm. of aureomycin hydrochloride per day in divided doses of 
750 mg. every six hours, and i gm. of dihydrostreptomycin intramuscularly morning 
and evening during the same period. In the acute bacteremic form and in the 
acute form noth positive culture the treatment is continued for 12-14 days. In 
Cases ivith localising lesions and positive cultures the same dose of aureomycin 
orally continued for 28 days, and intramuscular dihydrostreptomycin 0.5 gm.in 
the morning and o. 5 gm. in the evening for 28 days. The doses of streptomycin 
suggested do not produce neurotoxic effects on the eighth nerve, provided the renal 
unction IS not impaired. It is necessary to administer both drugs simultaneously, 
and separate courses of the two drugs will defeat the purpose of therapy. Prepara- 
10ns of aluminium hydroxide are contraindicated as they interfere with the absorp- 
lon of aureomycin. In nine atypical cases of bacteremic form due to Br. abortus, 
one case of which was confused with rheumatic fever, another with infectious 
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hepatitis, a third with mononucleosis, that were treated by this method ,fever dis¬ 
appeared within 48-72 hours ; and there was no bacteriological or clinical relapse for 
rg months. In seven cases of bacteremia due to Br. melitensis, three of whom had 
signs and symptoms of pneumonia or pneumonitis, only one had clinical relapse 
after six weeks, and this was accounted for by the interference with absorption of 
aureomycin by large amounts of aluminium hydroxide which the patient was con¬ 
suming. All these patients were packing-house workers, and were followed up for 
8 to 15 months. In a group of four cases with bacteremia due to Br. suis, where 
arthralgia was a prominent feature, two recovered completely and had no relapse for 
ig months. In one cp.se of bacteremia due to untyped Brucella, which was previously 
diagnosed as atypical pneumonia, the temperature fell to normal in three days. 
The incidence of pulmonary symptoms in four cases of Brucellosis shows that it is 
necessary to perform agglutination tests and blood cultures in all cases of suspected 
pneumonitis if the patients happen to be occupationally concerned with milk or milk 
products. There were four cases of Brucellosis with localising lesions, one in the first 
lumbar interspace, a second in an abscess on the thigh, a third in the lung, a fourth 
jn the groin ; all had a history of previous infection and all were treated and cured 
in 28 days. In another group of ten cases without positive culture, the same treat¬ 
ment brought the temperature to normal in 42 to 72 hours, but there was a relapse./ 

N. J. Kothari. 

Dyspnoea as a Symptom of disease, Wade H. J,: Clinical Journal 79 : 286-2go, 

1950 - 

Dyspnoea may be defined as difficulty or distress in breathing or the conscious¬ 
ness of the necessity for increased respiratory effort. This may vary from symptoms 
noticed by a healthy individual during severe physical exercise to the constant 
distress experienced at rest by a patient of congestive cardiac failure. The causes of 
dyspnoea may be classified as follows :— 

I. Due to pulmonary disease (a) obstruction of larynx, trachea and bronchi 
due to lack of oxygen and retention of carbon dioxide. Obstruction due to a foreign 
body in the larynx, laryngeal diphtheria, oedema of the larynx or pressure on the 
trachea from outside, (b) the distensibility of the lung is reduced by oedema, 
congestion, inflammation, fibrosis, pneumothorax pleural effusion, diaphragmatic 
or intercostal paralysis and by fixity of the chest walls, z. (a) Cardiac asthma 
due to hj^ertension and advanced arteriosclerosis, (b) coronary thrombosis, (cl 
rheumatic heart disease, (d) congenital heart disease, (el coronary vascular disease, 
(f) hjTpertensive heart disease, (g) thyroid and myxeedema, (h) cardiovasculars yphilis’ 
(i) obesity. 3. In anremias due to reduced hfcmoglobin when such reduction, 
carries only six volumes percent of oxygen. 4. In raised metabolism hyperth'yroi, 
dism and fever. 5. In nervous disorders, (a) anxiety state, (b) hysteria. 6. Mis¬ 
cellaneous causes; (a) abdominal causes with elevation of the diaphragm, (b) diaphrag* 
matic paralysis, (c) asciteis, (d) tympanits', (e) large abdominal tumours, (f) piieumo' 
peritoneum. 7. Various poisons such as nicotine, lead, alcohol, gases containing 
carbon monoxide and in acute anaphylaxis. 8. In acidosis, diabetic coma and 
uraemia, g. In convalescence after true influenza, virus pneumonia and diphtheria- 

J. C. Patel. , 

The Causes of Hemiplegia, Parkinson, J, S.; Clinical Journal 7g ; 2g4-300 1050 

By hemiplegia is meant a condition of impaired function or paralysis of one 
side of the body due to damage to a pyramidal tract. Hemiplegia has many different 
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causes, from those operating even before birth to those having their effects in old 
age, wth differences in prognosis. Hemiplegia is a syndrome and not a disease and 
is due to a lesion of one pyramidal tract by various causes at different sites. Hemi¬ 
plegia will be discussed under various age groups. 

I. Arising or‘evident in the first few years of life (0-4 years); (a) birth injury 
due to prolonged difficult or precipitate labour or forceps delivery, (b) congenital 
malformation of the brain, (c) rhesus incompatibility, (d) infections of the nervous 
systems in infancy, i.e., infectious fever, whooping cough, measles, encephalitis, 
polio-encephalitis, (e) congenital syphilis. 2. Arising later in childhood (5-15 years): 

(a) chorea (b) meningitis. 3. Arising in early adult life {:5-40 years): (a) disseminated 
sclerosis, (b) congenital weakness or aneurysm in the wall of a cerebral artery, 
(c) mycotic aneurysm, (d) syphilitic cerebral thrombosis, (e) intracranial venous 
thrombosis, (f) thrombophlebitis migrans, (g) epileptic fits. 4. Arising in the forties 
(40-50 years); (a) syphilis giving general paralysis of the insane or taboparesis, 

(b) cerebral embolism. 5. Arising in late middle life (50-60 years): (a) cerebral 

hemorrhage in a hypertensive patient, (b) cerebral embolism from a recent coronary 
thrombosis. 6. Arising in the elderly (over 60): (a) cerebral haemorrhage, 

(b) cerebral thrombosis, (c) angiospasm, (d) metastatic malignant cerebral deposit. 
7. Any age group: (a) cerebral tumour, (b) trauma, (c) subdural hematoma. 

In conclusion, t^vo other conditions should be mentioned as they superficially 
mimic, (a) hysteria (b) unilateral Parkinsonism. • 

J. C. Patel, 

The Normal Blood Pressure Range and its Clinical Implications, Master 

A, M., Dublin, L. I., Marks H, A.: J.A,M.A, 143 : 1464-1470, 1950, 

There is very little uniformity as regards the normal blood pressure. Hyperten¬ 
sion is a common diagnosis in medical practice and usually bears serious connotation. 
In this report the authors have examined large numbers of normal persons for 
establishment in industrial employment, executive, clerical and manual workers, 
army, airfield and civilian personnel and the results are given from random samples 
of at least 500 observations for men and women in each group. In the older age 
group the volume of data was rather small. The normal systolic and diastolic blood 
readings by age and sex are given in the following table No. i. 


Table i. Systolic and Diastolic Blood Pressure Readings 
by Sex and Age. 



Systolic 

1 

Diastolic 

Sex and Age 



Coef. 1 
of 



Coef, 

of 



Stand 

Varia- 


Stand 

Varia- 


Mean 

Dev. 

tion 

Mean 

Dev. 

tion 


Males 

16 .. 



118.4 

12.17 

10.28 

72.9 

10-33 

14-17 

17 

• . 

• • 

121.0 

12.88 

10.64 " 

74-4 

9-36 

12.58 

18 

• • 

• • 

119.8 

11-95 

9-97 

74-4 

10.03 

13.48 

19 

« • 

, , 

121.8 

14.99 

12.31 

74.6 

10.29 

13.79 

20-24 

• « 

• , 

122.9 

13-74 

II. 18 

76.0 

9-93 

13-07 

25-29 .. 

• • 

• • 

125.1 

12.58 

10.06 

77,8 

8.98 

11.54 











THE INDIAN JOURNAL OF MEDICAL SCIENCES 


TabJe i.— {Contd.) 






Systolic 

Distolic 


Sex and Age 


Mean 

1 

Stand 

Dev. 

Coef. 

of 

Varia¬ 

tion 

Mean 

Stan d 
Dev. 

Coef. 

of 

Varia- 
1 tion 

Males 



' 







30-34 

35-39 

40-44 

• 


•• 

126.1 
127. t 
129.0 

13 -fii 

14.20 

15*07 

10.79 
II.17 
11.68 

78.5 

80.4 

81,2 

9.68 

10.42 

9.53 

12.33 

12.96 

11.74 

45 49 

50-54 

55-59 



• 

130.0 

134-5 

137-8 

16.93 

19.21 

18.80 

13-02 

14.28 

13-54 

82.0 

83-4 

84.0 

10.81 

11.31 

11.40 

13-18 

13.56 

13-57 

60-64 

Females 

* • 


141,8 

12.ir 

14.89 

84-5 

12.36 

14.63 

16 

r? 

18 

• « 

« « 

• « 

• « 

« • 

f • 

« • 

• • 

* * 

ii6,r 

116.0 

116.3 

12.10 

11.51 

11.42 

10,42 

9-92 

9.82 

72.3 

72.0 

71.8 

9-55 

9.16 

8.60 

13-21 

12,72 

11.98 

i 9 

20-24 

25-29 

« 4 

• • 

• • 

« 

• • 

* 

• • 

4 4 

4 4 

115.1 

115-7 

116.8 

11.87 

11.83 

11-43 

10,31 

10,22 

9-79 

71-1 

71-7 

73-7 

8.93 

9-67 

9-05 

12.56 

13.49 

12.28 

30 34 
35-39 
40-44 

• « 

■ • 

• « 

« 

• 

• 

* « 

« » 

* • 

iig.8 

123.9 

127.0 

13-97 

13-85 

17.07 

11.66 

II. 18 

13-44 

74-9 

78.0 

79-5 

10.78 

10.01 

10.60 

14.39 

12.83 

13-33 

45-49 

50-54 

55-59 

• « 

• * 

• « 

• 

• 

• 

* • 

• 4 

130.6 

137-3 

138.5 

19-47 

21.29 

21.40 

14.91 

15- 5 
15-45 

81,5 

83-5 

83-5 

11.63 

12.36 

11.72 

14.27 

14.80 

14,04 

60-64 

•• 

•• 

•• 

144.0 

22.33 

15-51 

85.0 

12.95 

15.24 


Mean blood pressure both systolic and diastolic increased with age in both sexes. 
Average systolic reading for men show a fairly smooth progression up to the age of 
50, after that age the increase accelerates. For women the increase in the averages 
by age is somewhat less smooth or continuous than it is for men, but among them, 
too, it is accelerated after the age of 50. Beginning with the age of 20 the upward 
progression in diastolic pressure with age is fairly steady for both sexes. 

With the increase in weight there is progressive increase in averages of systolic 
and diastolic blood pressure regardless of age or sex. There was no relation between 
the height and blood pressure reading, the normal standard deviation or more from 
mean, is abnormal. For practical use the range of 5 percent at the upper and lower 
ends of the graphs may be taken as constituting this normal group. Blood pressure 
readings which fall in normal range should be considered entirely normal, but those 
in intermediate zones behveen this normal range and lower limit of hypertension 
are best viewed as probably normal but should receive a thorough study before 
a final decision is reached. 
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Table No. 6 is reproduced here for showing the limits of hypotension and 
hypertension. 

Table 6, —Normal Range and limits of hypotension and hypertension. 


Age Sex 

Systolic* 

Diastolic* 

Hypo¬ 

tension 

Upper 

Limit 

Normal 

Range 

Hyper¬ 

tension 

Lower 

Limit 

Hypo¬ 

tension 

Upper 

Limit 

Normal 

Range 

H5rper- 

tension 

Lower 

Limit 

Males 









i6 

• « 

• • 

98 

105-135 

145 

52 

60—86 

90 

17 

• • 

• • 

98 

105-135 

145 

55 

60-86 

90 

18 

« • 

• • 

98 

105-135 

145 

55 

60-86 

90 

19 

• • 

• • 

98 

105-140 

150 

55 

60-88 

95 

20-24 

• • 

• • 

98 

105—140 

150 

56 

62-88 

95 

25-29 

« « 

• • 

100 

108-140 

150 

60 

65-96 

96 

30-34 

• • 

« • 


I10-145 

155 

60 

68-92 

98 

35-39 

• • 

• • 


I10-145 

160 

60 

68-92 

100 

40—44 • • 

• • 

• « 

102 

I10-150 

165 

60 

70-94 

lOO 

45-49 •• 

• • 

• • 

104 

I10-155 

160 

60 

70-96 

104 

50-54 • • 

• • 

• • 

105 

115-160 

175 

60 

70-98 

106 

55-59 •. 

• • 

• • 

106 

115-165 

x8o 

60 

70^98 

108 

60-64 .. 

• • 

• • 

108 

I15-170 

igo 

60 

70-100 

1X0 

Females 




- 





16 

• t 

« • 

95 

100-130 

140 

55 

60-85 

90 

17 


• • 

95 

IOO-I3O 

140 

55 

60-85 

90 

18 



95 

100-130 

140 

55 

60-85 

90 

19 



95 

IOO-I3O 

140 

55 

60-85 

90 

20-24 



95 

100-130 

140 

55 

60-85 

90 

25-29 



98 

IO2-I3O 

140 

' 55 

60—86 

92 

30-34 •• 



98 

102-135 

145 

55 

60—88 

95 

35-39 .. 



100 

105-140 

150 

60 

65-90 

98 

40-4.5 



100 

105-150 

165 

60 

65-92 

100 

45-49 



100 

105-155 

175 

60 

65-96 

105 

50-54 



105 

I10-165 

180 

60 

70-100 

108 

55-59 



105 

110-170 

,185 

60 

70-100 

108 

60-64 

•• 


105 

115-175 

190 

60 

70-100 

no 


* Blood pressure readings in millimeters of mercury. 


Blood pressure determination is part of every physical examination, in fact it 
is too often unduly emphasised. With the spread of voluntary health and accident 
insurance, with retirement for illness, the concept of range of normal blood pressure 
will have increased application. The blood pressure standards given in this paper 
will be useful in a wide sphere of work and future research. 


J. C. Patel. 
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J. Caffey. Pediatrics. 5 : 


PEDIATRICS 

Chronic Poisoning Doe to Excess of Vitamin A, 

672-688, 1950. 

The author describes the clinical and roentgen manifestations in seven infants 
and young infants who had been given an excess of vitamin A over a long period 
of time. The morbid anatomy of the lesions is unknown; there have been no biop¬ 
sies or necropsies. ^ 

The estimated daily intake for these patients varied from 75,000 to about 
500,000 units of vitamin A. In not one case were these huge doses prescribed by the 
pediatrician. The parental reasons for giving these large doses of vitamin concen¬ 
trates varied, some, that a bigger dose would be better, in others that they would 
combat respiratory infections better, in one that the child had developed a fond¬ 
ness for the vitamin concentrate, and another was unwittingly fed on a vitamin 
concentrate instead of cod liver oil as prescribed. 

There was usually a long latent period of several months between the start of 
excessive dosage and the appearance of diagnostic signs , this period did not depend 
on the size of the over-dose. The shortest latent period was 6 months; the longest 
15 months. In some cases pruritis and anorexia proceeded clinical Hgns by several 
weeks or months. Though enlargement of the liver has been reported, the author 
has not noticed it in his series. Clinical signs were tender swellings, h3rper-irrita- 
bility and limitation of motion. Swellings werp always deep, apparently bony, 
overlying skin was freely moveable and never edematous. CMdren were apprehen¬ 
sive and resisted handling. These swellings were most commonly observed in the 
forearms, but also occurred over the femora, tibias and fibulas, the 2nd, 3rd, 4th, 
and 5th, metatarsals, the 2nd metacarpals, and clavicles. The jaw and the face 
were unaffected. Regional lymph nodes were not enlarged^ Roentgenographic 
examination demonstrated cortical hyperostoses occurring in every tender bony 
swelling wliich could be detected. The high incidence of localization in the ulnaa 
and metatarsals appears to be a diagnostic feature of hypervitaminosis A. These 
sclerotic cortical thickenings were gradually resorbed from within, but were visible 
for several months after clinical recovery. Sometimes they became lamellated. The 
amounts of vitamin A in the blood were increased in all patients, concentrations varied 
from 400 to 2,000 u, per loocc (normal 50-150). These levels fell gradually taking 
some weelrs to return to normal after ingestion of excessive vitamin concentrates 
were stopped. The most distinctive and convincing features of this syndrome is the 
rapid and complete clinical recovery after over-dosage is stopped. Tenderness, 
pain and hyperirritability and anorexia disappeared completely within a week. 

The author differentiates hypervitaminosis A, from infantile cortical h:^er- 
ostosis. Two features are common to both, cortical hyperostosis and tender swellings. 
Infantile cortical hyperostosis however always appears during the first 4 months 
of life, fever is the rule, the face and jaw are swollen, the mandible is thickened m 
every case, scapular lesions more common, metatarsal hyperostosis is rare blood • 
vitamin A level normal, and the signs and symptoms drag on with exacerbations 
for weelis or months. Finally, in infantUe cortical hyperostosis vitamin intake 

has not been excessive. Nazareth. 

Use of Neo-svnefhrine in ShpravenWuear M 

Cunningham and W. Schnitzker: Journal of Pediatrics. 37 . 7 7 73 . 

The°authors report the intravenous use of neo-synephrine in a child 27 
old admitted with supraventricular paroxysmal tachycardia, t was no pos 
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to say what the tachycardia could be attributed to, but it was postulated that there 
may have been a congenital cardiac defect, probably an intcrauricular septal defect. 
Neo-synephrine was given on three different occasions to this child, the doses being 
o. 3 mg. on each of the first trvo occasions; on the third occasion o. i mg. and o. 2 mg, 
rvere given at intervals of 15 and 20 minutes without effect, but the usual dose of 
0.3 mg. brought the heart rate from 220 to 92 beats within 3 minutes. Neo-syne- 
phrine seems to act by simultaneous stimulation of the cardiac inhibitory centers : 
i.e., carotid sinus and aortic arch, by the sudden elevation of the blood pressure. 
The authors recommend the addition of this drug to the list of medications used in 
paroxysmal supraventricular tachycardia. Great discretion must however be 
used as to dosage, as cardiac arrest may occur. As a safe procedure, the authors 
recommend an initial dose of o, i mg. to be increased by o. i mg. at intervals of 30 
minutes to as high as o. 5 mg. 

F. A. Nazareth. 


Carcinoma qf the Cervix in the First Year of Life, G. Hcckel; Pediadrics, 
5 : 924-929. I 950 - 

The author reports two cases of adenocarcinoma of the cervix under i year of 
age, making a total of three cases reported so far since Bumm reported the first 
case in igog. The reported number of cases of carcinoma of the cervix under the 
age of 12 is now eight, all adenocarcinomas. Epidermoid carcinoma of the cervix 
has not been reported under the age of 12. The first of the two cases reported here, 
aged 7 months was admitted ivith a history of vaginal bleeding for one month. 
The child died on the same day of admission. Autopsy showed adenocarcinoma.of 
the cervix extending into the adnexa with metastasis in the retroperitoneal lymph 
nodes. 

The second case was seen at ii months of age -with vaginal bleeding of 4 days 
duration. Examination of the vagina revealed a friable mass in the vault which 
was microscopically an adenocarcinoma. Total hysterectomy was performed in 
preference to roentgen therapy because with the latter the growth of the pelvic 
bones would be interfered with in addition to the effects of castration. Histological 
examination showed adenocarcinoma of the cervix, the other organs were normal. 
A re-check of the patient i year after operation showed her in good health. How 
ever, abnormal development will doubtless follow removal of the ovaries. 

) 

F. A. Nazareth. 


Cardio-Esophageal Relaxation (Chalasia) as a Cause of Vomiting in Infants, 

W. Berenberg and E. Neuhauser; Pediatrics 5 : 414-419, 1950. 

Among the cases of persistent or recurrent vomiting in the new born or young 
infant, cardio-esophageal relaxation must be borne in mind. In this condition a 
failure of the gastric cardia to perform its usual 'sphinter' action exists due to a 
temporary neuro-muscular dysfunction, and in contrast to cardiospasm or achalasia, 
this syndrome shows persistent relaxation hence termed 'chalasia.' 

The patient invariably begins to vomit within 10 days after birth usuaUy within 
3 ays. It is eSortless, rarely forceful or projectile and becomes progress! vely worse 
occurring with most feedings, though 'Occasionally some successive feedings are re- 
ained. The vomitus does not contain bile. Vomiting is more apt to occur when 
a r IS expelled or when the baby is held in the supine position ; as a rule vomiting 
arts with recumbency. Beyond slight malnutrition or dehydration, the baby is 
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otherwise well and reveals no abnormalities. Untreated, the baby either loses 
weight or gains slowly over a period of many months. An absolute diagnosis can 
be made by fluoroscopic examination after a barium meal. The esophagus appears 
larger than usual and loolcs like a dilated tube leading into the stomach. During 
inspiration, the intra abdominal pressure is raised and barium from the stomach 
is pushed into the dilated esophagus ; during expiration, the filled esophagus is 
compressed and some barium is regurgitated into the mouth while some is forced 
back into the stomach. When the patient is recumbent slight pressure on the abdo¬ 
men causes regurgitation into the esophagus; crying or struggling will produce a 
similar picture. No regurgitation takes place when the infant is held erect. Treat¬ 
ment is emperical. Drugs of the atropine and prostigmin group do not alter the- 
clinical course. Feeds have to be thickened with cereal. The infant is kept prop¬ 
ped up by the use of pillows throughout the day and night. Some cases required 
this position for only 30 60 minutes ; others were cured by thickening of the feeds 
alone. On tliis regimen, vomiting stopped and therapy could be discontinued after 
3 to 4 weeks provided there were no central or local causes to perpetuate the vomiting. 
Repeated roentgenographic studies showed either marked improvement or a normal 
picture. Four roentgenograms are reproduced to demonstrate this condition. 

F. A. Nazareth. 


Gemonal fs, 3 -Diethyl i-Methyl Barbituric Acid), M. A. Perlstetn: Pedia-, 

tries. 5 : 448-451, 1950. 

Gemonal is a new anti-convulsant drug. It has been shown to possess remark¬ 
able anti-convnlsant activity against metrozol in cats and mice in doses which pro¬ 
duce no sedation. Pbenobarbital was found to cause similar anticonvulsant pro-^ 
tection in the same dosage but caused greater sedation. 

The author records a preliminary experience with this drug in 50 cases of epi¬ 
lepsy. Gemonal was supplied in a o. i Gm. scored tablet. The patients varied in 
ages from 4 months to 64 years, the average age being about 8 years. The dosages 
of Gemonal varied from 0.02 to 0.18 Gm. given one to four times daily for periods 
ranging from one week to three years. The dose prescribed usually was to 2 
times that of pbenobarbital. In a total of 58 instances, benefit was noted in 21 
and no benefit in 37. Of 32 cases with grand mal, 9 were improved ; of 14 cases with 
petit mal, 4 were improved ; in 11 cases of myoclonic spells, 8 were benefited. In 
35 cases of epilepsy associated with organic brain disease, there was improvement 
in 18 cases ; in the remaining 15 cases of idiopathic epilepsy, only in one case was 
improvement noted. 

It would appear that Gemonal was most eSective in the myoclonic forms of 
epilepsy and in epilepsy due to organic bredn disease. Gemonal is relatively non¬ 
toxic ; in only one case was a morbilliform rash observed; no blood changes have 
been observed so far. It appears to be valuable as an adjuvant or alternate drug 
where other drugs have failed to control seizures. 


F. A. Nazareth. 
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BLASTOMYCOSIS IN INDIA 
Report of a Case 
H. S. Andicigh ♦ 

Fungus infections in India ma}' be of common occurrence but 
excepting the dermatophytes, the actinomyces and rhinosporidium 
infections, the other types of fungus infections are usually not identified. 
Even cases of dermatophjdes and other mycotic infections which are 
of common occurrence are sparingly referred to the pathologist. It is 
difficult to understand why cases of fungus infections other than those 
commonly seen and reported should not occur in India. It may be 
that they occur but are not identified probably because we take little 
interest in mycology. IMedical mycology has no.place in the under¬ 
graduate curriculum of the I\Iedical Colleges in India. As the subject 
is rather difficult and not very interesting it has little attraction even 
to those who undertake post-graduate training. It is, therefore, 
possible that cases of fungus diseases hitherto not reported may be 
■occurring in India but have remained unidentified. • 



Map showing geographical distribution ‘of Blastomycosis. 


* Department of Pathology. S. M. S. Medical College, Jaipur, 
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CASE REPORT. 

P. K. Hindu male, aged 44 years, resident of Jaipur since birth and 
never been out Jaipur. 

Married, wife alive and healthy. 

Children three—living and healthy. Two died of common ailments. 

Denies any history of venereal diseases. 

. He is an adult of sober habits and does not drink or indulge in any intoxicants. 

History of present Illness. —About 20 years back the patient noticed a small 
raised papule-Uke eruption on the inner side of the left thigh near the junction of 
upper and middle thirds. The patient received some medicinal treatment which 
lasted for 2 years resulting in partial cure. The lesion then assumed the form of a 
small ulcer but there was no discharge of any frank pus from the ulcer. The condi¬ 
tion remained like this for many years, sometimes improving after treatment and 
sometimes deteriorating. The condition for the last four years has been increasing 
almost continuously, the extension being peripheral to the original ulcer. A 
number of minute abscesses appeared along the margin and kept on appearing with 
the increase of the lesion. About a year back, active treatment with several lacs 
of penicillin given four hourly improved the condition but soon after the penicillin 
was stopped, the original condition returned with innumerable minute drops of 
pus at several points in the granulation tissue. The pus was slightly thick in con¬ 
sistency and yellowish white in colour. 

The Lesion. —The lesion at the time of present examination extended over an 
area of about 6 inches in length and 3 inches in breadth. The surface was irregular 
with granulation tissue and a raised edge, ending abruptly into healthy skin. At a 
number of points particularly at the margin of the lesion many abscesses were 
present from which pus could be pressed out in small beads. 

Systemic examination of the body did not reveal anything abnormal in any 
other part of the body. 

X’Ray Findings. —Roentgenogram of the left femur did not show any bony 
lesion. Roentgenogram of the chest showed dense hilar shadows and some calcified 
nodes in the hilax region. The rest of the pulmonary fields were clear. Mediastinal 
silhouette was heavy. 

Laboratory Examinations • 


Blood .. Haemoglobin percentage 

« • 

70% (Sahli). 

Total R.B.C. .. 


3,200,000 per c.mm. 

Total W.B.C. 

• • 

8,500 per c.mm. 

Polymorphonuclears.. 

* • 

78% 

Lymphocytes 

• • 

18% 

Large monocytes 

• • 

2% 

Eosinophils .. 

« « 

2% 

Erythrocyte sedimentation rate 

(Westergren) 

• • 

4 hr.—15 mm. 

I hr.—35 mm. 

Urine .. Specific gravity 

• • 

1018 

Reaction .. 

• • 

Acidic. 

Albumin 

• • 

Nil. 

Sugar 

Microscopic: 

•• 

Nil. 

No casts. 



No crystals of amorphous urates present. 

No red blood cells or pus cells seen. 






Section showing Blastomyces, in tlie 
milmry abscesses. 
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6 Section showing rJoubly contoured 
Blastomyces dermatitidis. 
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7- Section from another site showing 
Blastomyces. 


8 . Section from another site 
showing giant cells. 
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3. The Discharge from the Lesion. —^Microscopic examination of the discharge 
of pus from the lesion showed tlic presence of yeast-like colls with retractile doubly- 
contoured cell wall. Budding was not very evident except in one or two cells 
where not more than a single bud projecting out of the parent cell could be seen, 
^he morphology of the cells very much resembled that of Blastomyces dermatitidis. 

Microscopic examination of the stained smears showed pus cells and some 
secondarily infecting organisms of the nature of gram-positive cocci. Here and 
there a large yeast-like cell was present, but it was difficult to say if it was Blastomyces 
dermatitidis. 

4. Cultural Examination. —Pus was cultured on Sabouraud's medium and 
blood agar. On Sabouraud’s glucose agar at room temperature the growth appeared 
in 4 days time. The colonics were somewhat glabrous and moist. They were of a 
whitish colour. IMicroscopic examination of the gro^vth showed small broad mycelia 
which were thick \\'alled and closely septate. Conidia were rarely seen and those 
seen were rather oblong or oval in shape. 

On blood agar at 37° C gro\vth appeared in 5 days’ time. The colonies were 
more or less tan in colour and of a worm-cast type. 

Microscopic examination of a smear from such a colony showed some cells 
which were spherical or circular and had a doubly-contoured looldng cell wall, but 
this character was not seen in all the cells. Some cells were oval, long and thick. 

The pathogenicity of the culture could not be tested for lack of facilities. 

Biopsy Examination. —A small piece of tissue from the lesion was cut for his- 
topathological examination which showed a portion of the epidermis and dermis. 
There was marked hyperkeratosis and dyskeratosis, wth occasional formation of 
large squamous pearls. In the epidermis, mthin the stratum corneum were several 
abscesses, some confluent. The abscesses showed a debris of epithelial cells and a 
fair number of inflammatory cells ; there was a preponderance of neutrophils together 
TOth a few lymphocytes and macrophage cells. In a few of these intra-dermal 
abscesses were seen rounded cyst-like bodies about 15-20 microns in diameter. 
They had a thick double-contoured faintly acidophilic wall and contained a little 
irregular lump of basophilic (nuclear) material mthin the cyst cavity. Sometimes 
t\vo smaller clumps were seen. No budding cysts could be found in several sections 
examined. 

The stratum malpighi showed marked proliferation of cells and the formation 
of irregularly inter-connected branching retecones. In some areas there was a loss 
of cell polarity and frequency of mitosis simulating a malignant change. The 
subjacent connective tissue showed chronic inflammatory granulation tissue. Areas 
of necrosis were present. There were numerous dilated and engorged capillaries. 
Several areas showed extravasation of blood. The cellular exudate was composed 
mainly of plasma cells and lymphocytes cis well as a fair number of neutrophils. 

The presence of dermal abscesses Avith a neutrophilic exudate, as well as the 
cystic organisms found in them suggest a cutaneous lesion of North American 
Blastomycosis. 

Intradermal Tests. —o.i c.c, of Blastomycin (i in 1000) was injected intrader- 
mally into the left forearm and o.i c.c. of Coccidioidin (i in 100) was injected in- 
tradermally into the right forearm. Both the injections were given simultaneously. 
The reactions were read at the end of 48 hours. There was an erythematous indura¬ 
tion on the left forearm measuring 6,5 mm., in diameter and that on the right 
forearm measured 3 mm. only. 

Complement Fixation Test —The complement fixation test could not be done 
on account of a lack of facilities. 
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■ CONCLUSIONS 

It appears from the clinical history of the case and from the labora¬ 
tory examinations that this case is one of Primary Cutaneous Blasto¬ 
mycosis. The other condition from which it has to be differentiated 
are coccidioidomycosis and lupus. It cannot be coccidioidomycosis 
as no endospores could be seen and also the Coccidioidin test was 
negative. The histo-pathological findings are against lupus. The 
chronicity of the case, the presence of doubly-contoured yeast-like cells 
in the discharge from the lesions and in the tissues, the presence of minute 
satelhte abscesses in the skin and a positive Blastomycin test go to show 
that this is probably a case of Primary Cutaneous Blastomycosis. The 
fact that such a case has never been reported in India should not be 
taken for holding the idea that such cases cannot and do not occur in 
India. From the climatic point of view, cases of blastomycosis and 
coccidioidomycosis have been reported from the areas of the United 
States of America, which lie between the same parallels in the north 
as the part of India to which this case belongs. 
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I. Primary Actinomycosis of the Lung. 
Skiagram of Chest-posterior anterior view. 



2. Primary Actinomycosis of the Lung 
Skiagram of Chest-left lateral view. 



PRIMARY ACTINOMYCOSIS OF THE LUNG 

M. N. Rananavre* 

Primary Actinomycosis of the lung presents many difficulties. in, 
its clinical diagnosis, firstly because it simulates common lung affections 
such as tuberculosis, pneumonia, abscess etc., and the possibibty of 
actinomycosis of the lung is often completely neglected and secondly', 
the laboratory investigations cultural, immunological or animal in¬ 
oculations are not always reliable because of the fact that certain situa¬ 
tions, such as carious teeth, tonsillar crypts and apparently even the 
normal mouth serve as permanent reservoirs of pathogenic fungi. Under 
these circumstances, we rarely come across patients whose conditions are 
diagnosed as primary mycotic infections of the lungs, specially' where 
there is no secondary spread to the thoracic wall or elsewhere. This 
latter often settles the true nature of the primary condition in the lungs, 
as exemplified in,the following case report. 

Case History 

A male, 32 years old, a medical graduate and a general practitioner of Poona, 
•was in a good state of health till the loth October,'1948. On this day he had fever 
and pain over the lower left intercostal region mthout any physical signs in the 
lungs. After three days his temperature (maximum 101° F.) came down to normal 
'and the pain disappeared. One evening, in the last week of November, 1948 he 
got drenched to the skin in rain and on the following day he started getting a pain 
in the back about the angle of the left scapula, -with a sensation of chill. During 
the next four days the pain increased in severity, and the physical examination 
'showed an impaired note and deficient air entry over that area. (max. tempi 100° F.) 
Total W. B. C. 10,000 -vvith 67% polymorphs. On screening a round opaque'patch 
was seen about the middle of the left lung. The condition was diagnosed as 
(?)unresolved pneumonia and treated as such. In the following week he developed 
a cough with expectoration, more marked at night, the sputum being occasionally 
rusty.'. ' 

- The sputum was examined {24 hours collection) twice but was negative'for 
acid fast bacilli. - ' ' ' , . ' ' ■ ■ ' 

On a second fluoroscopic examination at the end of two weeks, the size of the 
pneumonic patch was found to be much' reduced and it was more transparent.’ 

He was in a satisfactory state of health till the 8th February, 1949, when the 
same old symptoms viz., pain', fever, and cough with expectoration returned, with 
impaired note, deficient air entry and a definite pleural rub over the left scapular 
region. On the i6th February, a radiograph of the lungs showed a triahgular 
opacity wth indefinite borders in the middle of the left lung. This appearance 
(m conjunction with the basal soft systolic murmur in the heart) was thought to be 
due to an infarction of the lung. 'On the 17th'February for the first time, frank 
blood was noted in the sputum. The condition of the patient became ivorseiand 
®^t^ 22nd February screening of the chest showed hydropneumothor^," which 
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Vas not there in the radiograph taken only 6 days earlier. The patient never had 
any acute pain in the chest during this period to suggest the sudden occurrence of 
spontaneous pneumothorax. 

The report of the radiological examination runs as follows : "A moderately 
dense but fairly homogeneous opacity is seen in the middle zone of the left hemi- 
thorax in the posterq-anterior views. The opacity shows crowded vascular lung 
markings, with normal overljdng vascular shadows. The opacity is diffuse superiorly 
but is sharply demarcated below by a dense arched margin Which is convex upwards. 
Below this arched margin there is evidence of air in the pleural cavity surmounting 
a horizontal fluid level; fairly thick shadows of thickened pleura merge above and 
below into the main mid-zone opacity. The various views show that the hydro¬ 
pneumothorax lies mainly at the postero-lateral aspects and that there is collapse 
of the left lower lobe, the collapse being incomplete, as there are pleurodiaphrag- 
inatic adhesions antero-medially and also at the axillary and postero-axillary aspect 
bf the chest wall. It is impossible to assess the condition of the incompletely 
Collapsed lung at the present stage and there are no appearances to suggest the 
presence of tubercular infiltration but it is possible that the pneumothroax may 
be due to' the existence of an old healed primary tubercular focus.” 

On'aSth February, 1949, probably due to ex'ertion, he vomited blood, and for 
the next few days the sputum was streaked with blood. The sputum was examined 
histologically for evidences of a neoplasm and tuberculosis, both with negative 
results. The patient’s general condition improved under penicillin therapy but 
he had three major relapses during the month of March and December 1949 and 
May 1950. All these subsided after rest and penicillin administration. During 
every relapse the condition of the lungs was checked radiologically and a radiograph 
taken in the month of June 1950 did not show any fluid or air in the pleural cavity, 
the lung having returned to its original size. There was no appreciable change 
in the mid-zone opacity. Until now he had taken about 40,000,000 units of peni¬ 
cillin and a small amount of sulphonamide drugs and irgafen tablets. During 
this period the disease was variously diagnosed as acute tuberculosis, congenital 
cystic disease, unresolved pneumonia, infarction, and abscess of the lung. 

. The final act in this long dra^vn out episode began in the first week of June 
1950, when the swelling appeared over the left 8th, 9th and loth ribs below the 
angle of the scapula. The swelling was very painful, oval in shape 3"+4i'' in size, 
firm in consistence, bony hard in the centre with indefinite borders and in connection 
with the gth and loth ribs. The skin over the swelling was freely moveable; total 
white blood cell counts 12000 with 80 per cent, polymorphonuclears. The radio¬ 
graph of the ribs did not show any abnormality in connection with the ribs. 
The pain increased in severity and the temperature remained hectic (maximum 


102 F.). By the 15th of June 1950 the skin over the swelling was oedematous 
I .and red and no fluctuation was elicited. A diagnostic aspiration was done and 

/ r . • > 

f.'jonly a few flakes of inspissated pus were removed., When examined bactenolo- 
' .Igically the pus was found to be sterile. Following this aspiration both pain and 
^'temperature increased. Therefore on the 6th August, 1950, under general anaesthesia 


the skin over the swelling was incised and a thorough excision of the necrotic mass 
was undertaken; the ribs were healthy. V T'he histological e xamination of the 
"^ biopsy materia l from the a bs cess wall sh owedThe ray fungus in th e mid st of chronic 
Jgranulomatous-tissue. The wound healed gradually leaving behind only a small 
'raw area withTTSmsT The general health of the patient at present, is satisfactory 
enough to enable his return to work, except for pain in the left subcostal region 


after meals due to the pleuro-diaphragmatic adhesions and a moderate rise in the 


body temperature towards evening. 
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Previous illness (i) Very weak in infancy and childhood; suspected 
congenital heart disease.' {2) Tonsillectomy 1926. (3) Haemoptysis? 1934 - 

{4) Electrocardiogram normal in I 93 ^‘ (s) Heual colic in 194^ and again during 

the present illness ; stone not detected by X-ray examination. 

Discussion 

The lung is considered as the primary site of the actinomycotic 
infection for the following reasons: (i) Absence of any other obvious 
primary focus in the body. (2) Detection of the pleural adhesions to 
the posterior wall of the thorax after radiological examination on 23-2-49. 
This was probably the beginning of the spread into the chest wall by 
contiguity. (3) The radiological and the laboratory investigations do 
not substantiate any other diagnosis. 

It is generally agreed now, that actinomycosis is caused by 
A. bovis (Harz, Wolff, and Israel). The situations like carious teeth, tonsillar 
crypts, act as reservoirs from which infection may spread to the lungs 
especially when the local as well as general resistance of the patient is 
lowered due to any cause. In the .present case the devitalizing factors 
may be traced to the past illness of the patient with the added habit 
of rather heavy smoking. "A predisposing allergic sensitization of the 
host is a theory which has its supporters".’- The significance of 
haemoptysis in 1934 in relation to the present illness is doubtful. “It 
is quite likely that the actinomycotic infection is superimposed upon 
a primary tubercular affection'of the lung".^ 

The prompt recognition of the disease is essential as delay in be- 
giiming treatment may re-sult in a fatal outcome. In this instance the 
patient’s lung affection remained obscure and perplexing for over a period 
of years. Such a long period might have proved fatal in the absence 
of penicillin administration. A total of 40,000,000 units of penicillin did 
not prevent spread of the disease to the chest wall. It could be inferred, 
therefore, that yet larger doses should be given in order'to check the 
further growth of the fungus. 

"There is no pathognomonic syndrome by which a given case coiild 
be recognised as bronchomycosis. Suspicion is sometimes entertained 
when it is a question of chronic pulmonary condition which by its S3rmp- 
toms and physical signs suggest tubercular infection and at the same 
time, granules, yeast cells, mycelium or spores are demonstrated in the 
sputum with or without Mycobacteyiutu tubevculosis. The specific 
diagnosis however, is arrived at through careful considerations of the 
microscopic evidence, as well as cultural results, without neglecting 
case lustory, occupation, or other antecedent or concomitant significant 
infection. Reliance on sputum examination alone may be misleading 
and has no justification”. 

Conclusion 

In presenting this case history, it is intended that all’chronic and 
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.obscure luiig affections be'investigated for mycotic infection along with 
•other causes r It is urged that the mycotic' infections of the lung are 
riot so rare as thfey appear to be from hospital records. 

Summary 

. This is a case report of Primary Actinomycosis -of the lungs. The 
condition was diagnosed-only after the histological examination of the 
tumour-hke mass that appeared on the chest wall. ' 

I am indebted to Drs. S. R. Joglelcar, F.R.C.S., Nanavati and Major A. 
C. W. Dessa; T.A.M.C., for their valuable help in the preparation of this .paper. ; 
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STUDIES IN B-COMPLEX METABOLISM 

THE INFLUENCE OF THIAMINE AND RIBOFLAVIN ON THE LIVER 
FUNCTION IN HUMAN SUBJECTS 

R. G. Chitre* and B. Y. Nadkarnl* 

! Introduction 

The importance of thiamine and riboflavin in '.human nutrition 
has now been fully recognised. Attempts, were, therefore, made by 
different workers io assess the nutrition level of an individual—as regards 
these vitamins—by different methods. 

The .nutritional level has been assessed by many authors by noting 
the urinary excretion, of. thiamine' and riboflavin ®, 

20^ 23 ^ 25 ^ 28^ 30 ^nd ®“. From their findings, it is noted that there 
is a \vide variation in the normal urinaiy excretions of these substances. 
According to these workers the excretion of thiamine in normal human 
subjects ranged from 6o to 1327 [j,g in 24 hours, and that of riboflavin 
from 236 to 4401 jjLg in 24 hours. 

The relationship of these vitamins to other body functions has 
also been a subject of detailed investigation. The work done on this 
aspect by various workers has been reviewed bj^ Bicknell d al 

The importance of individual members of the B-bomplex in normal 
liver function has not been clearly understood. It has been shown that 
choline has an intimate relationship with some of the liver diseases 
and Favourable results were reported by Patek*^^ 
and Patek and JPost in the treatment of clinical hepatic cirrhosis 
by means of a highly nutritional diet supplemented ivith B-complex. 
Working on similar lines Bharucha, Chitre and others- have 
shown that there is a lowering of liver function in vitamin B-deficiency, 
the degree of liver dy.‘^function .depending upon the acuteness of the 
deficiency state. They have furthershoNvn that there was a sharp change 
towards normal in the impaired liver function, when the patients were 
given large doses of thiamine and riboflavin and niacin in the form of 
B-complex. This was followed by a disappearance of deficiency sym- 
toms. 

In the present work an attempt has been made to find the exact 
relationship of thiamine and riboflavin with the liver function by noting 
the excretion of these vitamins in the urine of deficient individuals, at 
varying levels of intake. 

* Biological Section. Department of Physiologj% Seth G. S„ Medical College, 
' Bombay, 
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Experimental 

The patients selected for study all showed clear symptoms of 
B-deficiency such as edema of the extremities, nervous disorders, feeling 
of ‘stomach congestion’, pellagra and oral lesions. Each patient was 
screened to ascertain the absence of other unrelated diseases. On 
admission each patient rtceived liberal supplements of vitamins A, C, & D, 
for two days, casein hj-drolysate (50 cc. of 5 per cent solution intra¬ 
venously, daily) for 3 days and the juice of two sour limes and hospital 
cod liver oil mixture daily throughout their stay, by way of excluding 
the probability of any deficiency other than that of the B-cfimplex. 
The diet maintained was standard hospital diet with appropriate pro¬ 
portions of carbohydrate, fat and proteins, providing 2000 calories 
(approx.) 

The majority of the subjects were between the ages of 15 and 45 
years as can be seen from the Histogram (Fig. I). 


Age distribution of the subjects 



Ftg. I Age (years) 

The first sample of a 24-hour collection of urine was saved on the 
4th day with 20 c.c. glacial acetic acid, and thiamine and riboflavin 
assayed in it to find the basal excretion of these vitamins. Simul- 
taneousty the liver function of each patient was studied using four 
different tests, i.e., (i) Cephalin Cholesterol test^^, (ii) Thymol 
turbidity test^® by using gelatin standards for measuring turbidity, 
(iii) Brom-sulphalein testes and (iv) Bilirubin excretion test^b 
Thiamine was estimated fluorometrically by the method of Holman^^ 
and Riboflavin, by the method of Najjar^®. 
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Table I 

• Twenty four hour urinary excretion of thiannne and riboflavin in the 
subjects with sigjts of vitamin B-deficiency, 


Case No. 

Age 


Ba 

V - e - 

Case No. 

Age 

HI 

Ba 

I 

30 ' 


672 

14 

28 

35 

84 

2 

28 

• « 

454 

15 

45 

! nil ~ 

''nil 

3 

62 

29 

• 321 

i 

40 • 

j nil 

151 

> 4 

40 

29 

■'274 

' 17F 

1 

35 

' nil 

82 

3 

24 

nil 

-ISO 

18 

28 

44 

nil 

. 6 

23^ 

' 61 

• 44 ii 

19 

' 60 

74 

491 

7 

23 

47 ' 

330 

1 

20 

1 

40 

nil 

nil 

8F 

35 

nil 

34 

t 

21 


20 

66 

9 

18 

39 

141 

22 

1 

20 

nil 

nil 

10 

40 

21 

262 

23 • 

23 

nil 

378 

II 

35 

123 

3000 

24 

45 

nil 

234 

12 

26 

38 

276 

25 

45 

nil 

126 

13 

58 

nil 

51 

26 

47 

nil 

135 


F = Female. 


The patients were then given high doses of thiamine and riboflavin 
in the form of B-complex injections (see tables) for a period of 3 days. 
On the last day each patient was asked to save the 24 hours’ urine and 
thiamine and riboflavin estimations were performed to study the levels 
of saturation. The liver functions tests were also carried out at this 
stage as before. 


Results and Discussion 

(a) Thiamine and riboflavin excretion in deficient individuals : 

Almost in all cases the clinical findings of a deficiency state seemed 
to have been confirmed by the low excretion values of thiamine, and 
in some cases, of riboflavin (Table I). Case 11, however, showed a fairly 
high excretion of thiamine and riboflavin although clinically the case 
was one of B-complex deficiency. The excretion of thiamine ranged 
from 0 to 74 |j.g in 24 hours, the majority of the cases excreting between 
oto 40 jxg (Table II); the excretion of riboflavin ranged from 0 to 672 jjig 
and the majority of cases excreted between o to 200 jig (Table III). In 
thecaseof riboflavin a large number of cases have shown a .'Strikingly high 
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Table II. 

. Twenty fot(r hour urinary excretion of thiamine and riboflavin in the - 
subjects with liver functioii estimations: 


{J)ose : 25 mg. and 5 mg. 


Cafee 

No. 

mg. 

1 -R 

mg. 

Liver 

Function 

Tests 


Basal 1 

On saturation 

* ’ 





.Bili 

C.C. 

T.T. 

Brom 

BiU 

Li< 3 

7.8 

1.2 


B 


0-7% 

1 + 

4 

0.0% 

1-0% 

1 

o.6g 1 

1.2 j 

I-f 1 

B 

o.o%j 

0.2% 

M— 

i 

4 

0.0% 

1-5% 


6,88 

1.8 

1 + 

3 

1.0% 

1-5% 

■a 

6 

1.2% 

2.5% 

:6 

5.68 

1.4 

1 + 

6 

2.0% 

2.0% 

>1+ 

6. 

1.2% 

1.6% 


1.56 

1,7 V 

2+ ‘ 

1 

8 

8.3% 

2-7% 

1+ 

5 

0.0% 

•1-5% 

i ^3 



2+ 

10 1 

2.0%! 

2.5% 

<2+ 

8 

1.6% 

■2-0% 


, Normal yalues for the liver function tests :— 


C.C.=-Cephalin Cholesterol .; No flocculation or +—. 
T.T.-^Th3rmol Turbidity .. .. 3 to 4 Units. 

Brom.—Bromsulphalein .. ., No retention. 
BiJi.—Bilirubin ., ' .. ., No retention. 


24 hours’excretion of thiamine in deficient subjects. 



Ftg II Micrograms 


excr,etion of the vitamin, though they showed signs of clinical deficiency 
of the vitamin. Najjar and Holt^o also observed that the Bg-deficient 
cases studied by them excreted 24 to 119 p.g daily. Similar observa¬ 
tions have been reported by Hagedom et al^° and Hathaway and 
Lobb^^ who have noted large excretions of riboflavin in Bj-deficient 
cases. The high excretion of riboflavin in some cases might also be 
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24 hours’ (accretion of Riboflavin in deficaent subjects. 



' ' Fig III ' MicrogVams. ’ _ 1 _I 

exj)iained' on the basis of the relation of thiainine deficiency to riboflavin 
excretion, ,,as pointed out by Sure^® and Sure and Ford®’. Michel- 
sen and his associates’® also reported similar findings." The liver 
function.of these cases also showed deficiency on the basis of one or 
more criteria employed. -• - ' • 

c (b) Thiamine -and riboflavin excretions oh saturation xbiththe following 
dose: 25 mg. and 5 mg. '• ’ - • ••- ■ • 

i. . It seemed from the excretion oftliiamine and riboflavin.in Table II 
that’this'dose had slightly improved the condition’of the patients, as is 
also-seen- from liver function tests. But it still appeareti 'that the 
J)atients capable of utilising higher - amounts of thiamine and ri¬ 
boflavin since about 80 per cent of the thiamine and 74 per cent of the 
riboflavin in the dose given were retained by the patients. Cases 4, 7, 
and 13 especially appeared to be more deficient as seen from their ex¬ 
cretions. This was probablj^ due to the low saturation in these cases 
on admission (Table I). In this group many of the subjects showed liver 
function improvement on the basis of at least one of the criteria employed 
(Table V). 

(c) Thiamine and riboflavin excretioxis on saturation with the following 
dose : 50 mg. B^ and 5 mg. B^,. 

In this group the average retention of thiamine and riboflavin was 
about 70 per cent in almost all cases (Table III). When one scrutinized 
th^e cases from the view point of excretion, it could be seen that the cases 
12, 16, 17, 18, and 21 have reached a good level of saturation. Cases 
I 5 > 24, 25 and 26 are next in the order. The liver function of most of 
these cases have shown improveirient in more than one criteria (Table V). 
The cases 19, 20, and 22 did not appear to be well saturated as is seen 
from their low excretions after the dose; this again will probably 
be due to the low level of saturation in these cases on admission (Table I), 
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' ■ Table III- - ‘ 

Twenty four hour urinary excretion of thiamine and riboflavin in the 
subjects with liver function estimations :—• 

{Dose : 50 mg. and 5 7 ng. Bj) 


Case 

No. 

Bi 

mg. 

■Ro 


Liver 

Function 

Tests 



mg. 


Basal 

I 

On saturation 


I 

12.4 

1.9 

c.c. 

1+ 

T.T. 

10 

Brom 

1% 

Bili 

1.5% 

C.C. 

1 + 

-T.T. 

9 

Brom 

-1% 

Bili 

4 % 

12 

27.7 

1.06 

1+ 

9 

1.7% 

2% 

I -|- 

8 

1.2% 

1 - 7 % 

15 

13 

1 

BI 

3 + 

9 

1 - 7 % 



B 

0.4% 

0.7% 

16 

17.7 

0-443 

1 + 


0% 

1% 

+— 

5 

0% ' 

0.4% 


18.9 

BI 

■B 

m 

0.4% 

0.6% 

+—1 

B 

0% 

0.4% 

- 18 

24.9 

2 

1 + 

5 

0.3% 



B 

0% 

0.2% 

19 

1.25 

0.54 

2+ 

10 1 

2% 

3 % ^ 

2+ 

8—9 

1 - 7 % 

2% 

20 

IB 


>1 + 

6-7 

0.3% 

1.2% 

> 1 + 

6-7 

0.3% 

1.8% 

21 

24 

m 

2+ 

10 

0.6% 

0.7% 

2+ 

10 

0.6% 

1.5% 

22 

7.8 

0.54 

2 + 

9 


BI 

2 + 

8-9 ■ 

0.4% 

1% 

23 

8.5 

2.3 

1+ 

6 

0.4% 

0.8% 

+— 

5 1 

0% 

0.6% 

24 

12.6 

a 

<1+ 

5 

0% 

0.6% 

+— 

B 

0% 

0.3% 

25 

II.2 



5 

0.5% 

1% 

+— 

5 

0.4% 

0.8% 

26 

10.5 

n 

1+ 

■■ 




■■ 


0.8% 


Table IV 


Twenty four hour urinary excretion of thiamine and riboflavin in the 
subjects with liver function estimations :— 

{Dose : 80 mg. B^ and 16 mg. Bj)* 


Case 

Bi 

B2 


Liver 


Function 

Tests 


No. 

mg. 

mg. 


Basal 


1 

On saturation 





C.C. 






Brom 

BiU 

8 

79.2 

13-7 

1 + 

B 



1 + 

5 

1.3% 

2% 

9 

49.6 



8 

1 - 3 % 

1.8% 

1 + 

6 

1 

0% 

1% 

10 

55-6 

5-5 ' 

1 + 

6 



B 

5 

0% 

0.5% 

II 

62.4 

0.32 

2 + 

10 




B 

0.6% 

1.1% 


* The dose was given as :—^50 mg. Bi and i mg. Bj—Injection and 30 mg. Bi 


and 15 mg. B2—oral (tablets). 




















































































































































CHITRE &'NADKARNI—STUDIES IN B-COMPLEX METABOLISM 73'. 


' Table V 

Showing improvement in liver function of each case on administration of 
" graded doses of thiamine and riboflavin. _ 



Dose ; 50 mg. Bi and 5 mg. B2 



— No improvement.' 

I Definite improvement 


Improvement in 15 
places out of 16. • 
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(d) Thiamine and riboflavin excretions'on saturation with the following 
■ dose: So mg. and i6 mg. B^. 

From the excretions of the subjects under this dose, it seemed that 
they were in a fair state of saturation, except case il which showed 
unusual excretions before and after the dose (Table I and TV). No valid 
explanation could be given for this peculiar behaviour. The liver function 
also showed a greater degree of improvement as indicated by the tests 
(Table V). - . 

From the above findings it could be seen that there .was a close 
relationship between the vitamins of the B-complex and liver functions. 
The importance of two of the members (thiamine and riboflavin) other 
than choline, in the liver function is also evident from the "studies .- 
More so because, there was seen an interesting gradation of. improvement 
in the liver function which could be correlated with the amount of 
the dose. 

Summary 

1. Twenty six patients showing signs of B-deficiency have been 

investigated. Their 24 hours’ 'urinaty^excretions of thiamine and ribo¬ 
flavin and the liver function were studied prior to saturation with these 
vitamins. . .... 

2. The patients were divided into three groups and given graded 
doses of thiamine and riboflavin. After a fixed period on these sup¬ 
plements, they were reinvestigated for the excretions of these vitamins 
in the urine, and for the liver function. 

3. It was observed that there was an improvement in the liver 
function in all the doses studied, but the extent of improvement varied 
directty with the amount administered. 

4. The study pointed out that thiamine and riboflavin also play 
an important part in the liver function of an individual. 
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THE EOSINOPHILIC RESPONSE IN CASTRATES AND 
NON-CASTRATES 

0. T. Samani; M. M. Gertler; J. B. Hamilton and P. D, White. * 

A review of literature reveals observations and studies on circulat¬ 
ing eosinophils in diverse conditions from the time of Erhlich’s des¬ 
cription at the end of the last century. Erhlich named the leucocytes, 
whose coarse granules had a sp'" cial affinity to eosin and other acid dyes, 
as "eosinophiles.” 

Eosinopenia has been reported in a few conditions such as follow¬ 
ing injection of splenic extract (Drennan et aP'^ nfter electrically 

induced convulsions in man (Alschule^ I 949 )> following epinephrine, 
insulin, and surgical operations (Almy and Laragh® I 949 )i adrenalin 
infusion and insulin hypoglycemia (Godloski^® 194 ^)- 

Total absence of eosinophils in circulating blood in 5 out of 20 
cases of general paralysis of insane cases has been reported (Jelliffe^® 
quoted by J. Ewing 1903). 

That the number of circulating eosinophils is influenced in a definite 
way by the state of endocrine balance, particularly the adrenal cortex, 
is indicated in results of experiments which show that the number of 
circulating eosinophils changes after a single injection of 25 mg. of 
purified adrenocorticotropic hormone in normal subjects and patients 
with Addisonian disease (Thom et 1948)1 Eosinopenia of 50 per 
cent, or more, following this procedure, has been suggested as indicating 
adequate cortical reserve of hormones regulating carbohydrate, fat and 
protein metabolism. Using 0.02 rag. of adrenalin, by injection, per 
100 gms, of body weight and studjdng its effect on adrenal cholesterol 
and ascorbic acid in experimental animals, it is proved that such pro¬ 
cedure (in experimental animals) causes stimulation of anterior pituitary 
with increased secretion of ACTH, which in turn, stimulates the adrenal 
cortex( Long and Fry^^ 1945). Assuming the possibility of the same 
mechanism in humans, it is reasonable to suggest that an injection of 
adrenalin causes the stimulation of the anterior pituitary with increased 
secretion of ACTH which in turn, stimulates the adrenal cortex; 
which in turn, knocks out circulating eosinophils by increased secretion 
of II oxy-steroids (and not desoxycorticosterone, since only ii oxy- 
steroids influence eosinophils). (Medical Annual 1949). Long et aP’’ 
(quoted by Recant, Horsham and Thom, 1948), in previous studies, 
have demonstrated a rapid fall in circulating eosinophils in man by a 
sudden incr ease in adrenal 11. 17 oxy-steroids. 

E'rotn Coronary Research Project, Massachusetts General Hospital, Boston, 

Massachusetts, U. S. A. 
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Castrates, both in animals and men, have been studied from various 
other angles (Joedicke^o, 1919), (Lipschutz^s, 1924), (EUisonand Wolffis, 
1934-1935), (Winter andEmery«o, 1936), (Lawless^s, 1936), (Deansley and 
Parkes®, 1937), (Korenchevsky 1937), (HaU and Korenchevskyi’, 

1938), (Kenyon et al^^, 1937), (Zeckwer^®, 1938), (Hamilton^®, 1948). 
Studies on eunuchs andSkopecs (McCartney®®, 1929), (Rowe®®, 1933), and 
on eunuchs (Koch®®, 1921), (Wagenseil®®, 1927), (McCullagh and Ren- 
shaw®®, 1934), have also been reported. 

The present study is concerned mth observations on circulating 
eosinophils in (a) human male castrates before and after a subcutaneous 
injection of adrenalin hydrochloride, and (b) observation of normal 
controls in the same institution in otherwise identical experimental 
conditions. 


Materials and Method 

Twenty-five male castrates were studied (Table I). They were 
castrated on account of their mentally defective states in order to 
prevent further procreation. Their present’.ages ranged from 17 years 
to 67 years. The number of years after birth when castration was 
performed ranged from 8 years to 37 years, body weights ranged from 
109 to 221 pounds, and heights ranged from 151.9 cm. to 182 cm. 

Another group of 19 men from the same institution were studied 
as normal controls (non-castrates) (Table II). Their present ages ranged 
from 15 years to 37 years, body weights ranged from 91^ pounds to 
226 pounds, and heights ranged from 157.5 cm. to 180.4 cm. 

Both groups were subjected to the following test of eosinophilic 
response. No food was taken after io;oo p.m., the night prior to the 
test.. An initial circulating eosinophil count was done next morning 
at 7 ; 30 a.m., according to the methpd described by Thom et al,^^ 1948- 
•Then,' without breakfast, a single injection of i : 1000 adrenalin 

chloride (0.5 cc per square meter surface area) was administered. At 
11:30 a.m., four hours after the injection by which time the circulating 
eosinophils show maximum fall (Thorn et a\, 1948), an eosinophil count 
was done again, following the above mentioned technique. 

Results 

i Results of the eosinophilic response in both the castrates and non¬ 
castrates 

The results of the eosinophilic response iii both the castrates and 
non-castrates are summarized in Tables T and II. Table I (castrate 
group) reveals another observation which.^ may be significant. There 
are six subjects which show murmurs in the heart. The three cases 
(Nos. 5, 17, and-2i) which show rheumatic valvular heart disease show 
an initial eosinophil count of 639, 716 and 516 cells per cu; mm.; res- 
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pectivety (higher than 500), while the highest similar count from the 
other four murmur cases (which are apparently functional murmurs) 
is 96.87 cells per cu. mm. It is not possible to comment on this par¬ 
ticular observation since the series is small, and only three cases of 
rheumatic heart disease are encountered in the control series for use as 
comparisons. Further studies along these lines are indicated. 

II. Initial eosinophil counts and response to adrenalin injection 

The results are summarized in Tables I and II. The castrate 
group, on an average, showed a lower eosinophil count per cu. mm, 
as compared with the average eosinophil count of the control group. 
The overall results are summarized in Table III below. 


Table III 



Av. eosino¬ 
phil cell 
count per 
cu. mm. 
before 
adrenalin 
inj. 

|av. eosino¬ 
phil cell 
count per 
cu. mm. 

after 

adrenalin 

inj. 

Absolute 
decrease 
per cu.mm. 

! 

Percentage 

decrease 

Castrates 

148.63 

39-32 

^ 109.32 

70.0 

Non-Castrates (control) 

1 229-25 

47-37 • 

181.88 

79.06 


The percentage decrease in the case of the castrate group was about 
9 per cent less than that of the normal control. Thus, there is a uniform 
disparity both in initial count and in response to adrenalin injection in 
these two groups of cases. There is no definite relation between the 
initial eosinophilir count or the percentage decrease in the eosinophils 
with either increasing age in either group or the age at which castration 
was performed. 

Discussion 

The statistical" difference in the initial eosinophilic count between 
the castrates and non-castrate groups requires explanation. The effect 
of the following factors known to affect the eosinophilic count may be 
dismissed, for they were constant in both groups; (a) hunger, (b) fear 
and pain associated with the test, (c) morning temperature, (d) diurnal 
variations, and (e) other psychological factors. The initial difference 
in eosinophil counts between the two groups may best be explained on 
an hormonal basis. Whether this observation is due to (a) a diminution 
of androgens, (b) a relative increase in estrogens, or (c) action on the 
adrenal cortex via the-pituitary, the extent to which some of these 
factors affect the following physiological changes are still moot questions : 
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(a) the sites of eosinophil production, (b) the mechanism of destruction, 
(c) the .redistribution of the. eosinophils in the system, (d) the normal 
physiological properties of the eosinophils. 

The most striking feature in this study is the significantly lo^ver 
eosinophilic count in the castrate group in contrast with the non¬ 
castrate group. This is important in the light of work of Shands, 
Bartler, and Pincus who have found that the initial eosinophillic count 
is lower in females as compared with males. The castrated group are 
genetic males and.hormonally non-males and closer akin to, the females 
as observed from voice changes, fat accumulation and skin changes, 
although Zappert^i failed to demonstrate from his extensive studies any 
uniform sex- differences in eosinopliilic, count. . There is theoretical 
evidence in favour of the viewpoint of Shands et al in that the adrenal 
glands in females in 'many species are heavier, in contrast with the adrenal 
glands of males of similar species (Donaldson^®, 1924), (Cole and Harned’, 
1942), (Deanesly®, 1938), (Bennett^, 1940). The exception.to this rule 
is found in pigeons (Riddle®^, 1923). 

It is known that estrogens have a stimulating effect on the adrenals 
and pituitary glands in mice (Burrows®, 1936), rats (Golla and Reiss^®, 
1941), (Selye and Albert®®, 1942), on guinea pigs (Tuchmann®®, 1936), and 
on chickens (Breneman®, 1942). While activation (increased rate of 
. hormonal production) is not necessarily synonymous with hypertrophy, 
it is reasonable to suggest that the adrenal glands of the castrates are 
at least activated if not hypertrophied. Two observations favour this 
view: {a) activation of the adrenals is greater with a moderate dose of 
estrogen in contrast with a larger dose (Bourne and Zuckerman^ 1940)- 

(b) There is virtually no opposition in the castrates to the circulating 
estrogens by androgens.An additional observation which indirectly 
supports the view that in castrates the adrenals are constantly being 
stimulated by circulating estrogens, is the increased pro ein catabolism 
observed alter castration in male rats (Sandberg^® et al —1939) a situa¬ 
tion not unlike that met with in the castrate group as judged by the 
excess accumulation of fatty tissile. 

Th( low initial level of circulating eosinophils 2 to 20. cells per cii. 
mm. in Cushing’s S5mdrome in contrast with normal subjects (Thorn 
et al 1948) is evidence in favour of destruction of eosinophils by the 
adrenal cortical hormones. Accordingly, it is reasonable to suggest, 
on the basis of the evidence, both direct and indirect, cited in this 
paper, that the eosinophil count is lower in the castrates in contrast 
wth the controls because of the relative preponderance of estrogen level 
in their blood. 

There is considerable attention at present on the possible role of 
ACTH and adrenal cortical -hormones in ■ the- rheumatic fever reported 
in this communication. The eosinophil count was statistically higher 
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in contrast even with the highest count of the other cases'. It is pos¬ 
sible that, in these individuals, there was a diminished secretion of 
II oxy-ketosteroids in spite of the overall normal adrenal cortical re¬ 
serve. 

Summary 

(1) Basal eosinophil counts were taken on 25 male castrates, 
castrated at ages varying from 9 to 37 years. For comparison, similar 
counts were-taken on 17 individuals of comparable age, from the same 
institution who were not castrated. 

(2) The initial eosinophil count in the castrate group averaged 
148.63 cells'per cu. mm. Similar count in non-castrate group averaged 
229.25 cells per cu. mm. 

(3) The eosinophil count m the castrate group decreased 109.32 
cells per cU. mm., four hours after adrenalin injection while the similar 
decrease in non-castrates showed 181.88. The percentage decrease in 
eosinophil counts of both groups was normal and virtually the same, 
70 per cent in castrate and 79,06 per cent in non-castrate groups. 

(4) A discussion on the significance of the eosinophil in the castrate 
group is considered. 
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tRAUMATIC FEMORAL ARTERIOVENOUS FISTULA. 

Report Of A Case 
V. P. Mehta. 

Case Report 

D, L., a factory worker aged 32 5'ears was admitted to the King Edward 
Vil Memorial Hospital on the 15th June, 1949 complaining of eczema ard swell¬ 
ing of the right lower extremity. 

Present Illness-.—TI iq patient noticed a swelling of the right foot in June 1945, 
which gradually involved the whole leg causing difficulty and pain on movement 
of the affected limbs. 

Past History: —^He had a sore on the penis in T929. In 1942 he had received 
a stab wound in the right femoral region. He was referred to the hospital by a 
physician for treatment of "varicose veins" and ulcer. 

Physical Examination :—Examination showed a well developed and well 
nourished, alert, co-operative patient. 

Leg:—^The right lower extremity was markedly swollen. The- skin of the 
lower part of the right leg was eczematous and showed marked varicosity of the 
veins in the right thigh and gluteal region, extending down the whole leg. A con¬ 
tinuous thrill with systolic accentuation was felt in the right femoral region. 
Auscultation revealed a loud continuous bruit wth systolic accentuation, audible 
over the course of the femoral vessels. There was a scar of a stab-wound, a little 
•below the right anterior superior iliac spine. Branham’s sign was positive. The 
pulse rate slowed by 8 beats with pressure on the aneurysm. 

Heart;—The left border of the heart was outside the mid-clavicular line in the 
5th left intercostal space. The heart sounds were of good quality with a systolic 
murmur heard all- over the precordium. The pulse rate was 84 and water hammer 
in character. The blood pressure was 106 ram. Hg. systolic, and 50 diastolic. 

Laboratory Studies: —Examination of the urine showed a' specific gravity of 
1024, no albumin and no sugar. Microscopic examination showed 3 White blood 
cells and no casts per high power field. The red blood cell count was 4,8_^oo,ooo 
per cmm. with a haemoglobin content of 13 Gm. per 100 cubic centimeters. The 
blood Kahn Test was positive(-|- 

-diagnosis: — A. diagnosis of traumatic arteriovenous fistula between the right 
femoral artery and vein was made. 

Pre-operative Treatment. —The patient was given penicillin. . 

Operation: —On the 20th June, 1949, under endotracheal ether anaesthesia, 
a vertical incision was taken over the femoral triangle and later extended horizon¬ 
tally medially in the lower end. The incision was deepened cautiously and the 
many bleeding points encountered were caught and immediately a diatherm}' 
current applied to them. The Poupart’s ligament was cut to facilitate e.xposure 
of the femoral vessels in the upper part. The femoral vein was markedly dilated 
wth thick arterial walls and showed pulsation. The thrill was conducted for o’- 
short distance upward into these vessels and could be obliterated by fingerpoint. 
compression over the proximal end of the femoral artery. The vessels were well 
isolated after cutting the sheath-and a tape was passed round,each one separately 
and held up without tying. - The same procedure was now carried out after isolating 


* Hon. Assistant Surgeon, Kng Edward Memorial Hospital, Bombay. 
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the vessels in the lower part and tapes passed round them well below the thrill. 
All these four points were ligated with tape and Deknatel sutures were used as 
follows:— ^ ' 

The aneurysm itself was now carefully isolated. The profunda and other 
vessels were now seen feeding the aneurysm from behind. They were ligated, 
transfixed and cut. The sac was thus freed. Clamps were now applied between 
the main four feeders and the sac was then excised. The stumps were re¬ 
inforced with an additional transfixion ligature using Deknatel black silk. The 
wound was closed \vith No. lo linen mattress sutures. The brachial blood pressure 
fell from 140 mms. to 100 mms. of mercury during the operation but went back 
to the original level shortly after ligature of the main femoral trunk. 

Post-operative Course :—Oozing 
occurred from the wound and the 
limb felt heavy and without sensa¬ 
tion for the first twenty-four hours 
but the next day it w^ls warm and 
the swelling of the leg had consider¬ 
ably reduced on the third day. 
Stitches were removed on the sixth 
day when the wound showed gross 
infection. It healed sixteen days 
later after treatment with local and 
parenteral penicillin. 

When the patient was dis¬ 
charged, the leg had returned to 
its normal size, varicose veins had 
disappeared, the ulcer had healed, 
the eczema was better and the 
patient could walk very comfort¬ 
ably. 

Follow-up :—^The patient has 
been followed up for a period of 
one year. The wound has healed 
completely and the leg has returned 
to its normal size. 

Comment. 

This case had one definite 

J, TAP£ advantage from the operative 

LIOATUXe W,W OAKXATfL S«K . , , 

3. TRANSFIXION LIOATVRF V/tTH-' r r t 

DBKNATBL SllK duration of four years of 

the arteriovenous fistula 
allowed sufficient time for enough collateral circulation to develop. 
Most surgeons are agreed that the best time to operate is between the 
third and sixth month after the injury.^ Tn this case the longer duration 
favoured a better collateral circulation but carried with it the risk of 
cardiac decompensation which invariably occurs in arteriovenous 
fistulae of long standing. As a matter of fact, the three main reasons 
for surgical intervention in cases of arteriovenous fistula are : (i) the 
prevention or cure of chronic venous insufficiency with its inevitable 
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complications, varicose veins, eczema and ulceration, (2) the prevention 
or cure of cardiac decompensation, and (3) the prevention of excessive 
lengthening of the limb in patients where the epiphyses have not yet 
united. 

Dry and Hortons have described spontaneous closure of a fistula, 
Non-surgical methods of treatment have met with uniform failure. 
Hines and Waughs have reported a case of congestive cardiac failure due 
to a fistula. 

Bleeding during dissection of the fistula was frequent and every 
small point was immediately coagulated to keep the field free from 
blood. This prolonged the operation to some extent but was a neces¬ 
sary procedure. There was no marked blood loss however and no 
blood transfusion had to be given either during or after the operation. 
The breaking down of the wound may be accounted for partly by the 
presence of syphilitic infection and partly by the damage to the 
wound edges caused by the application of the diathermy point close 
to the skin during the control of bleeding. The ultimate result was 
however very gratifying; the patient was markedly relieved and felt 
happy. 

Out of the various surgical procedures available such as aneurys- 
morraphy, simple ligation and quadruple ligation with excision of the 
sac, the last one is the treatment of choice where it can be definitely 
ascertained that there is an adequate collateral circulation. The main 
danger in these cases is that of gangrene after operation due to the 
cutting off of the main arterial supply. It has been noted that even 
though actual gangrene may not develop after operation, symptoms 
of chronic vascular insufficiency such as pain while walking, coldness 
of the limb and early fatigue appear in the limb after a time. 

The technique of ligature was modified to a certain extent in this 
case, using both tape and sUk. It was feared that the broad tape acting 
as a foreign body, may prevent healing of the wound but this did not 
occur. 

This case is particularly instructive as it illustrates the marvellous 
results of correct surgery when a clear cut indication exists. It also 
explodes the old bogey of not operating on a syphilitic patient with a 
positive serological test. The healing of the wound against aU odds 
can only be attributed to that epochal discovery of Alexander Fleming 
—"Penicillin.” 


Summary 

A case of arteriovenous fistula was treated successfully by quad¬ 
ruple hgature and excision. The follow up for a year is recorded. 
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Follow-up Study of one Hundred Private Hypertensive patients with 

Cardiovascular complications, Paul D. White, E. Grey Dimond 

&A. Williams.; J.A.M.A., 143 : 1311-1317. 1950. 5 references, 4 tables. 

There have been a number of reviews of the effect of sympathectomy on the 
blood pressure in hyperteiwion from public wards of general hospitals, but this 
one is from a select group of 50 patients followed up in private practice. These 
were followed up by one physician and were operated on by one surgeon between 
1941 and 1946 and by one technique vlumbodorsal) and all seriously affected by the 
hypertension or by coronary disease or other vascular accidents. Patients with 
Venal Insufficiency were excluded. 

For comparison, a control group also selected from private practice of one 
of the authors, was followed up for the same interval. In identical cardiovascular 
"conditions but treated \vith somewhat restricted diets and sedatives. The duration 
of follow up for the living persons is from three to seven years. The detailed case 
history of these 50 cases have been given. Results can be summarised as follows ; 

The sympathectomised patients included 38 men and 12 women; 8 of the 
■50 were between the ages of 30 and 40, 29 between 40 and 50 ^3 between 50 

and 60. They showed a total of seventy-three complications: left ventricular 
weakness and failure in twenty-six ; cerebrovascular accidents in seventeen ; angina 
pectoris in twenty, and myocardial infarction in ten. 

The 50 control cases included 37 men and 13 women; 6 of the controls were 
between the ages of 30 and 40, 32 behveen 40 and 50 and 12 between 50 and 60. 
These had a total of sixty-one complications: left ventricular weakness and failure 
in twenty-three; cerebrovascular accidents in nine; angina pectoris in fourteen, 
and past myocardial infarction in fifteen. 

After a three year follow-up of the 50 sympathectomized patients the result 
“was excellent or good in ii and fair with definite, though not decided, improvement 
in II; in 5 instances there was little or no change; ii patients were worse, and 
12 were dead. In contrast, among the controls, only i patient continued to be 
in good condition, 4 were in fair condition with some improvement, 4 were un¬ 
changed and 41 were worse or dead. 

After the occurrence of the complications in the two groups the mortality in 
one year or less was 4 percent, of the sympathectomized patients and 16 per cent 
of the controls ; in one to two years, 12 per cent of the sympathectomized and 32 
per cent of the controls, and in two to three years, 16 per cent of the sympathec¬ 
tomized and 58 per cent of the controls. Thus, the sympathectomized hypertensive 
patients with serious cardiovascular complications showed by follow-up analysis, 
a considerably better status both in mortality and morbidity than did the non- 
sympathectomized persons. This is more impressive evidence of the beneficial 
effect of this therapeutic measure in certain cases than is the usual method of study¬ 
ing the effect on blood pressure alone in cases in which important complications do 
not exist. 

The large number of failures still present a challenge, and this the authors are 
trying to meet, by the method of selection. A revised system of scoring for such 
selection has recently been introduced by Smithwick and would evidently have 
^en helpful in excluding a considerable proportion of the cases herein reported 
in which unfavourable results were obtained in the sympathectomized patients. 

J. C. Patel. 
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Inteavenods ieon in the Teeatment of Hypochromic Anaemia Associated 

WITH Rheumatoid Arthritis, Sinclair, R.V-.G., and Duthies, J. J. C. : 

B. M. J. a; 1257-1258,1950. 4. tables, 7 references. 

The authors treated 51 cases of hypochromic anaemia associated with rheu¬ 
matoid arthritis with intravenous iron. All these cases proved resistant to oral 
iron therapy. The intravenous iron used was ‘ferrivenin’ in the test dosage of 
50 mg., followed by 200 mg. daily for 5 days and ‘iviron’, the test dose being 200 mg. 
followed by 400 mg. daily for two days. They obtained a satisfactory rise in 
haemoglobin levels in 38 cases and 13 remained refractory. Of the latter, 8 received 
a second course, but only two responded. There was a follow up in 23 cases for a 
period varying from 7 to 23 months, and the haemoglobin levels were maintained 
in 13 of these cases -without further intravenous iron. In 3 of these cases a second 
course was resorted to, inspite of them responding initially to the treatment. The 
authors measured the absorption of iron in 7 cases and found it to be -within normal 
limits. The cases responding to this regime of treatment e-videnced a rapid fall 
in the erythrocyte sedimentation rate. In four patients, inspite of gi-ving ascorbic 
acid I gm. intravenously on three successive days, the authors found no significant 
change in the E. S. R. or haemoglobin percentage. In rheumatoid arthritis there 
is a marked increase in the need of the tissues for iron and only when such need 
is met by large intravenous doses of iron, does iron become available for the formation 
of haemoglobin, 

Eric Coelho. 

Aminopterin in the treatment of acute Leukaemia, Dacie, J. V., Mollin 

D, L., Drsner, E., and White, J. C. : B. M. J, 1 : 1447-1457, 1950. 

The authors report the results of treatment of 13 cases of acute and subacute 
leukaemia, in children and adults -with the folic acid antagonist, 4—aminopteroyb 
glutamic acid (aminopterin). The dosage employed was i mg. daily for children 
and I to 3 mg, daily for adults until there was a pronounced haematological effect 
or toxic symptoms compelled its withdrawal. The drug was administered orally. 
In two of the six adults and in all of the seven children treated, clinical and 
haematological remissions were obtained. In the cases that showed response to 
treatment, the peripheral blood was rendered normal, or almost normal, for varying 
periods. There was also a clinical return jto normality. Although the bone 
marrow picture improved strikingly, the leukaemic cells were never completely 
eradicated from them. AU the cases that .originally benefited by this regime, 
had a relapse and eventually died after becoming more or less refractory to treat¬ 
ment. As the toxic effects of aminopterin are serious and the difference between 
the therapeutic and the toxic dose is small, the action and results of aminopterin 
in any given case is unpredictable. Great caution is necessary in its use. 

Eric Coelho. 

Alopecia Areata : A Clinical Study, Anderson, I. ; B. M. J. 2 : 1250-1252, 
1950. 

This paper is based on a clinical study of 114 almost consecutive unselected 
ckses. It was present in 2 per cent of the 15,000 new patients seen at Royal In¬ 
firmary, Sheffield. Out of the 114 cases, 81 were of simple alopecia areata, 24 
extensive cases, and 9 of persistent areata. The sex incidence appeared to be equal 
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in both. There was' no relation to the colour of the’ hair. The disease occurred 
at all ages but was commoner in the younger age group. The disease typically 
begins as one patch, and may remain single or after a few weeks, secondary patches 
may appear on other parts of the scalp. In the author’s series of cases there 
appeared to be a difference in the position of the primary patch between the two 
sexes,—male: 6o per cent occipital, 25 per cent fronto-vertical; and female; 27% 
occipital', 56% fronto-vertical. Recurrence was found in 32 cases (28 per cent.) There 
was a positive family history of alopecia areata in 22 cases (ig per cent.) and in¬ 
terestingly enough*, 7 out of these 22 cases, had alopecia areata in their near relatives 
at the' same time. The commonest precipitating cause was found to be mental 
shock or acute anxiety in 23 per cent of the cases. Focal sepsis does not play a 
big role in alopecia areata. In 27 per cent the health, both physical and men¬ 
tal, was excellent. Vitiligo w-as associated in 5 out of the 114 cases and nail changes 
were seen in 13 out of the 24 extensive cases of alopecia areata. The prognosis 
was graver in those cases when the disease occurred before 10 years of age, but was 
not much affected by other factors in the history. On the whole the prognosis is 
favourable, the permanent ill effects being less than i per cent. The aetiology of 
alopecia areata is still uncertain, the controversial point being restricted to whether 
it is a disease adaptation or of virus origin. 


Eric Coelho. 


Gamma Globulin in the Prevention and attenuation of Measles. Control¬ 
led TRIALS IN DAY RESIDENTIAL NURSERIES. THE LANCET 2 I 732-736, I95O. 

9 tables, 7 refs. 

CUnical trials were undertaken in 48 nursery schools of which 6 were residential. 
457 children were given adult serum. and 464 gamma globulin. The gamma glo¬ 
bulin was prepared by a method described in the text. 250 mg. of protein contained 
90-95% of gamma globulin, .This was the usual dosage. In some, 500 mg. of 
protein was used. Controls were given 5 c.c, of adult serum. The contact children 
were inoculated within 72 hours of the appearance of the rash in the primary 
cases. Inoculated children were kept under observation for 21 days and those in 
day nurseries were visited in their own homes during this period if they were 
absent from the nursery. The following .conclusions were .reached.; 

In a series of controlled trials Tit-'day nurseries, gamma globulin was given in 
225-450 mg. doses to 212 susceptible measles contacts between the ages of 6 months 
and 5 years; 31.6% developed measles and 94% of these showed excellent or satis¬ 
factory modification. Adult serum was given in 5 ml. doses,to.215 contacts of 
similar age and exposure; 57.2% developed measles, and 48.9% of these showed 
none (or doubtful) evidence of modification. The attack-rates for children xecei\dng 
225-300 mg. and 450 mg. of gamma globulin were 33.7% and 21.6% respectively ; 
whereas in the corresponding groups of children receiving 5 nil. of adult serum the 
rates were 55.4% and 65.8%. The duration of passive immunity.depended on 
dosage; with the larger dose some protection for periods up to six weeks was 
. observed.. Recommendations are made on the dose of gamma globulin to be given 
to exposed children at different ages to modify or prevent an expected attack of 
■measles. Reactions to the prophylactic injections in this trial were minimal and 
unimportant. No serious complications were observed in the globulin group. 


J. C. Patel. 
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' Antibiotic Synergism and Antagonism. Annotation B. M. J. 11 : ii6o, 1950. 

Two or more chemotherapeutic agents haVe been recognised to be more effective 
than one and probably in a smaller dosage. Penicillin and sulphonamides combined 
were used and are effective against S. typhi in vitrio. Para aminosalicylic acid 
and streptomycin together are more effective than either one against pulmonary 
tuberculosis. The combination of two agents may have an opposing effect also. 
There is mutual interference by some chemotherapeutic agents. Penicillin alone 
has a partial bactericidal effect on enterococci [Str. faecales) which is accelerated by 
the addition of streptomycin in a concentration which, acting alone, has little 
effect, but the bactericidal effect is diminished by adding chloramphenicol to 
penicillin. This combined effect is evident in endocarditis when penicillin alone 
will not have a complete action. Antagonism between penicillin and chloram¬ 
phenicol has been shown in experimental animals like mice incoulated mth Str. 
pyogenes by a higher mortality when the dose of chloramphenicol was higher. 
This may be dangerous in 'shot gun’ antibiotic therapy. The explanation offered 
is that penicillin and streptomycin act as bactericidal antibiotics, while the newer 
ones (aureomycin and chloramphenicol) are bacteriostatic. Penicillin acts as a 
bactericidal agent only to multiplying bacteria and, if other antibiotics stop this 
process, penicillin has no action. One has to bear in mind while combining anti 
biotics that the newer two antibiotics might interfere with the action of either of 
the older ones. 

J. C. Patel. 


SURGERY 

Colostomy, Ewing, M. R.: Postgraduate Med. J. 26 : 584-589,1950. 

Many surgeons believe that a colostomy leaves the almost insufferable burden 
of a permanent incontinent abdominal anus and hence try to advise a sphincter¬ 
saving operation. The author gives the view point of 20 old colostomy patients 
in their own homes, as given to a hospital almoner. The youngest patient was 42 
and the oldest 79. The younger and more intelligent the patient, the less trouble 
he has with his colostomy. The higher the social status, the easier was his lot. 
One patient was able to enter the bright social life of her 18 year old daughter from 
whom she had so far been able to keep the secret of her disability. In their standard 
of personal cleanliness and hygiene, they were able to have the amenities of a social 
life without the slightest trace of faecal odour, but in poorer homes -with a small bath¬ 
room or in boarding houses, life was slightly uncomfortable. Some were able to get 
their full employment, but a number of patients who came in for colostomy and had 
retired, led a life of leisure, pottering about the house, doing odd jobs in their 
gardens and seeking the comforts of their pipe on the bench park. Only two were 
bed ridden patients, one was 79 and the other had some other illness incapacitating 
her. Some complained bitterly about the restrictions in the diet which their 
colostomy made necessary. Their diet symptoms became monotonous to _ 
avoid recurring diarrhoea. Another disadvantage was experienced on the dress¬ 
ings, the habit of using large amount of dressing came from the hospital. Tolerance 
of alcohol was good and they could safely take their-customaxy evening glass o 
ale. Some of them had complications like prolapse, hernia, skin stenosis, bleeding 
polypi and intestinal obstruction. It was concluded that the lot of the average 
colostomy patient is by no means an unhappy one and that an alternative operative 
procedure which attempts to spare him this disability must not - be - allowed in 
any nmy to diminish his chances of continual survival. 


J. C. Patel. 
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PEDIATRICS 

Lessons for Future Treatment from 472 fatalities in Diabetic Children, 

JosLiN, E. P., AND Wilson, J. L.: B. M. J. 2 ,: 1293-1296, 1950, 

The authors have tabulated and compared the causes of deaths of children 
suffering from diabetes in the pre-insulin and the insulin eras. They were en¬ 
couraged to learn that the average duration of diabetes in the 135 children who 
succumbed .in 1944-1949 exceeded the average duration in those dying in the 
previous six-year period, 1937-1943 by approximately eight years, and that they 
were eight years older when they died. In tabulating the causes of death in 135 
diabetic children during the period 1944-1949, the whole picture has completely 
changed. The incidences of death due to diabetic coma has steadily dropped from 
86 per cent in the pre-insulin era to 9,6 per cent since 1944, while the frequency of 
cardio-renal vascular disease has steadily risen from 0.6 per cent to 56.3 per cent. 
In the cardio-renal vascular group, only two cases of renal disease were recorded 
prior to 1937, but recently the figure has risen to 37 per cent. Prior to 1937, no 
cases of angina pectoris or coronary disease appeared, but since that time the 
percentage varied from 2.5 per cent to 10.4 per cent. Apoplexy was observed 
only once among these children before 1944 and in only three cases since that time. 
Fatal infection rose from an incidence of 6.4 per cent before insulin to a peak of 
24.7 per cent in 1937-1943, but since the reintroduction of specific chemothera¬ 
peutic agents and antibiotics they have fallen to 7.4 per cent. From the statistics 
of 135 deaths of diabetic children within the last 6 years,—11.2 per cent dying 
from tuberculosis, 5.19 per cent from renal disease and 8.8 per cent from diabetic 
coma, the authors concluded that diabetes in childhood should be followed more 
closely and only then can needless death be avoided. Continuity of treatment is 
very essential. Roentgenograms of the chest should be taken yearly and a constant 
watch kept over the kidney functions. Furthermore in order to preserve the 
diabetic children in comfort and to prolong their lives, it is of paramount importance 
for inexpensive and attractive opportunities, in children’s and adolescents' camp 
and especially in hospitals, of reviewing their physical condition and promoting 
morale and zeal for the continuing control of their diabetes. 

Eric Coelho. 


Paroxysmal Supraventricular Tachycardia in Infants, Brownlee, W. M. , 

Waters, E. M., McClendon, S. J. : Am. J. Dis. Child. 79 : 838-845, 1950. 

The picture in infants is different and much more serious than in adults. If 
tachycardia continues, congestive failure develops. In the typical cases, there is 
vomiting. The baby becomes limp, gray and prostrated. The heart rate is rapid 
and difficult to determine, usually about 220 to 300. The heart enlarges, becomes 
greatly dilated, and if this persists congestive failure rapidly sets in. There are 
severe dyspnoea, enlargement of the liver and spleen, abdominal distension, some¬ 
times elevation of temperature to 102° F. and leukocytosis. The roentgenogram 
of the chest shows cardiac enlargement and pulmonary congestion. The attack 
may stop spontaneously or end fatally if proper treatment is not given. When 
tachycardia stops, all symptoms promptly subside. 

Various methods of treatment have been recommended, but are usually in¬ 
effective in infants. Among those used are, pressure on the carotid sinuses and 
on the eyeballs, induction of vomiting, administration of digitalis, quinidine, 20 to 25 
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per cent magnesium sulphate intravenously, neo-synephrine, and lanatocide C. 
Two drugs found effective in infants are acetylcholine bromide and acetyl-beta- 
methylcholine (mecholyl). Acetylcholine must be given intravenously to be effective. 
Mecholyl can be given subcutaneously. This is significant when the routes of 
administration in infants are considered, the subcutaneous route being much easier. 
The side actions of mecholyl are much more than those of acetylcholine, and include 
flushing, a feeling of warmth and then of cold, sweating, salivation, lacrimatibn, 
and palpitation. These side actions are temporary, and a small price to pay. The 
usual dose is i mg. to 40 mg. depending on the infant’s age. Wright administered 
100 mg, accidently without any bad effect. 

The authors report a case of supraventricular tachycardia in an infant 10 
weeks old, probably the youngest case reported so far. i mg. of mecholyl brought 
the heart rate from 350 to 150, and then to 70 after a second dose was given. The 
child was later put on tinct. digitalis 10 drops daily with excellent results. - The 
authors recommend the use of mecholyl in the treatment of supraventricular 
tachycardia and digitalis prophylactically for 3 months or longer following an attack. 

F. A. Nazareth. 

Situs inversus. Bronchiectasis and Sinusitis, Bergstrom, W. H., Cook 

C.D., ScANNEL, J'. AND Berenberg, W. ; Pediatrics 6 : 573-580 1950. 

Kartagener in 1933 described a triad consisting of bronchiectasis, situs inversus 
and sinusitis. He advanced a hypothesis that hereditary predisposition may be a 
determining factor in certain cases of bronchiectasis. Statistics have shown that 
certain persons with situs inversus may have a genetic predisposition to bronchiec¬ 
tasis. Situs inversus occurs in approximately one in 8000 persons ; bronchiectasis 
is found in from 12 to 23 per cent of persons with situs inversus, but in only 0.3 
to 0.5 per cent of the general hospital and clinical population. The possibility 
that the position of the great vessels in cases of dextrocardia may interfere with 
normal bronchial drainage and thus cause bronchiectasis remains to be proved; 
stillborn or newborn infants with dextrocardia do not show pathological changes 
of bronchiectasis. Kartagener’s syndrome is a pediatric problem ; approximately 
90 per cent of the cases reported show the onset of symptoms at 14 years or under. 

The authors report a family of 6 children, 4 of whom had sinusitis and clinical 
bronchiectasis of the acquired type with symptoms beginning in early childhood. 
The parents, except for chronic sinusitis in the father, were normal. 2 of the 4 affected 
children had complete situs inversus as well and also two other additional anoma¬ 
lies : in one, hypospadias ; in the other, congenital heart disease with cyanosis. The 
other two children had bronchiectasis requiring lobectomy. Two other siblings 
were quite healthy. 


F. A. Nazareth. 


ERRATA. 

Vol. 5, January 1951, page 21, under ab'^tract “Present Status of the Treat¬ 
ment of Syphilis,” read J. K. Mehta as T. K. Mehta, 

Vol. 5, January 1951, page 30, under abstract “Sialography in Diagnosis ” 
read E. J. Borges as Eustace de Souza. 
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BOOK REVIEW 

Loose Leaf Modern Medical Treatment. Gujral. MX. M.B., 
M.R.C.P. (Pp. 468. Rs. 25). published by the author 1950. 

' The Indian medical profession will have to write, sooner or later, 
text books for their students. The beginning has been made by some 
in all parts of India. These books like Ghosh's Materia Medica are 
admirable and are popular with students throughout the whole of India. 
‘Loose Leaf Modern Medical Treatment’ by Dr. Gujral was published 
in 1949. He has just added a replacement supplement of 1950. The 
book is divided into two parts. Part one deals with general principles 
of treatment. This is dealt with in a separate manner which, so far, 
very few books on therapeutics have treated the subject. The Indian 
medical student is apt to remember by heart the details of treatment 
without understanding the basic principles which govern the therapeutics 
of a disease. Dr. Gujral, by dealing with this aspect of treatment 
separately at the beginning of the book has done a great service to medical 
students and the practitioner. The systematic treatment given in the 
second part has been dealt with in short sentences in a positive manner 
which rarely leaves a doubt in the mind of the reader. The drugs of 
doubtful value are either omitted or decried. At the end of the- book 
there are nine appendices. Each one of these is most useful, to a student 
going up for an examination or to a busy practitioner, for the volume 
of the valuable ready information contained in them, and that part 
alone is worth the price of the book which is a moderate one. It is 
nicely bound and printed. The loose leaf character of the book with 
replacement supplements will help to keep the book abreast of new 
developments. Dr. Gujral is well qualified to write a book on medical 
treatment as he is the Professor of Pharmacology at the Lucknow 
University and physician to the teaching hospital. The book is worth 
keeping on the table for a busy practitioner for ready reference and for 
the final year medical student. 


J. C. Patel. 


ALL INDIA CONFERENCE ON DERMATOLOGY AND VENEREOLOGY. 

An AU-India Conference on dermatology and venereology will be 
held at Calcutta on Saturday, the 14th April and Sunday, the 15th April 
1951 under the presidency of Dr. A. C. Rebello of Bombay. It is 
organised by the Association of Dermatologists and Venereologists of 
Bengal with the co-operation of the Associations of Dermatologists & 
Venereologists of Madras and Bombay. 


NOTICE TO CONTRIBUTORS 


The Indian Journal of.Medicai. Sciences which appears monthly, publishes 
original articles in all branches of medicine and allied sciences, case reports, progress 
reviews, book reviews, summary of current medical literature and author’s summa¬ 
ries. Papers submitted for publication and all editorial communications should 
be addressed to the Editor, Indian Journal of Medical Sciences, Back Bay View, 
New Queen’s Road, Bombay 4. 

Papers submitted for the Journal are accepted on the understanding that 
they have not been and T,vill not be published in whole or in part in any other journal; 
they are subject to editorial revision. 

Manuscripts should be in double-spaced typing on one side on quarto or 
foolscap sheets, mth a margin of not less than 2 inches. They should bear the 
name and full address of the author to whom proofs are t o be sent. A paper should 
conclude with a brief summary giving in numbered paragraphs the results and 
conclusions described in the paper; it should not exceed i /20th of the length of 
the paper. 

Tables. —^Tables should bejtyped on separate numbered sheets and referred 
to the text by Arabic numerals. 

Illustrations. —Illustrations will not be accepted unless they reach a certain 
standard of excellence technically, present an attractive appearance and 
add significantly to the value of the presentation. They are to be referred to in 
the text by Roman numerals. Legends or captions are to be typed on separate 
sheets arid numbered correspondingly. Line dranfings and graphs, which should 
be about twice their intended final size, are to be carefully drawn in Indian ink 
on tracing linen, or card board, or stout smooth white paper; blue-lined graph 
paper of good quality may be used for graphs. Lettering of drawings and graphs 
must be lightly written in pencil. When half-tone reproduction of X-ray or other 
illustrations is required the author is advised to send the original film unless he 
wishes to bring out special points in a print of his own choice. Photographs and 
photo-micrographs should be printed on glossy paper, should be larger than the 
size desired for reproduction, and if transmitted through the post in a tube, should 
be rolled with the picture outside. 

References. —At the end of the paper references should be arranged in the 
alphabetical order of the author’s names and should include; author’s name, 
followed by initials ; the name of the article, name of journal, volume underlined ; 
pages, and the year. References made to books should include the author’s name 
followed by the title underlined, pages, town of origin, the publisher and the year. 

Examples. i. Coller, F. A., and Maddock, W. G.; The Function of Peri¬ 
pheral Vasoconstriction, Ann. Surg. 100 : 983-992, i 934 - 
2. White, J. C., and Smithwick, R. H. : The Autonomic Nervous 
System, pp. 271, New York, the Macmillian Company, 1941- 

Citations in the text should be by the author’s name followed by the number 
listed in the reference. 

Proofs. —^Contributors ivill receive one proof in galley, but it will be assumed 
that all but verbal corrections have been made in the original manuscript. 

Reprints. —25 reprints of an article -svill be given to the author or divided 
among the authors. Additional reprints can be supplied at cost price if applica- 
lion is made when the proofs are returned. 

Copyright. —Papers which have been published become the property of the 
Journal and permission to republish must be obtained from the Editor. 
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THE PROBLEM OF RHEUMATISM AND UNITARY CONCEPTION 
AND CONTROL BY MODERN METHODS § 

M. G. Good* 

i propose to deal with the Problem of Rheumatism under! two main 
headings, viz., I. Non-articular or Common Rheumatism, and II. Arti¬ 
cular forms. In contrast to the present trend to describe more and 
more forms and syndromes of the rheumatic disease—more than 
200 forms have already been described (P. S. Hench, 1949 ),» I shall 
try to advance a unitary conception of that widespread malady. 

OBJECTIVE DIAGNOSIS OP PAIN 

In approaching the problem one has to realise that rheumatism 
is the prototype of a great number of maladies the cardinal symptom 
of which is Pain—maladic de la douleur (Leriche). It is true that 
it is frequently associated with disturbances of movements andjor lo¬ 
comotion ; but these complaints are due solely to pain. ■ If we are 
able to relieve the pain—e.g. temporarily by cortisone—the patient 
•appears almost normal in every respect. Unfortunately pain is a 
purely subjective phenomenon. It varies a great deal from slight 
discomfort and tiredness to the highest degree of 'almost unbearable 
suffering, rarely associated with a feeling of anguish. In addition, 
sensitiveness to pain appears to vars*^ very much in different indivi¬ 
duals; they may be hypersensitive, normosensitive or hyposensitive 
to pain, probably owing to an individually differing threshold of pain. 
That such a subjective phenomenon does not satisfy the require¬ 
ments of a scientific diagnosis becomes apparent by a comparison 
with “fever”: the exact diagnosis can by no means be based on the 

§Paper read at the 1 st International Congress of Internal Medicine. 
(Paris, 11-14 Sept. 1950 ). The technique of Diagnosis and treatment was de¬ 
monstrated at the Beaujon Hospital, Paris-Clichy (Prof. R. Fauvert). 

* London, N. W. II. 
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sensation of the patient who may feel hot, nor on the sensation of 
the examiner, but requires the objectiv-e finding of a thermometer. 

The study of objective criteria of pain on many hundreds of pa¬ 
tients has led to a most remarkable finding: in rheumatism as well 
as in some other, especially functional maladies, the pain complained 
of is of muscular origin. It arises from anatomically defined muscu¬ 
lar areas, called “myalgic spots.” 

Diefinition of myalgic spots: small muscular areas localised in' the ori¬ 
gin, insertion, border or course of a muscle or its continuation,—the 
ligaments—^which cause referred pain, and on pressure elicits a re¬ 
flex-like jerking in any part of the body andjor a grimace. 

RHEUMATIC MYOPATHY (MYALGIA) AS THE BASIS OP NON-ARTI- 

CULAR RHEUMATISM 

Definition: a muscular disease, most likely of a functional nature, 
characterised by “mj'algic spots” which give rise to the triad: referred 
pain of a dermatome-like delineation, temporary weakness and loss 
of power in the affected muscle, and neuralgiform symptoms (paraes- 
thesia etc.) 

It is to be noted that the myalgic spot is the fixed pole in the 
ever' changing phenomena of rheumatism, and the condition sine qua 
non for tte diagnosis. Sore spots or trigger points, mostly referred to 
in the literature, are neither indicative nor the real root of rheuma¬ 
tic myalgia, 

PAIN PHENOMENA IN RHEUMATISM 

They consist of two types, viz. 1 . a deeply felt pain of a more or 
less agonizing or annoying character, often called “ache” by patients, 
which more often than not can be properly localised by the 
sufferer, and 2. a superficial kind which can be approximately deli¬ 
neated. From the point of view of practical diagnostics the fact is 
very significant that tlie pain is elicited and | or aggravated by contrac¬ 
tion, and diminished by relaxation of the affected muscle or muscles. 

RULE OP DERMATOMES 

The examination of more than a thousand patients has estab¬ 
lished the fact that the relation between the areas of pain mapped 
out by patients themselves and the individual muscle or muscles res¬ 
ponsible for, or causing them, is determined by the rule of dermato¬ 
mes; pain is referred to skin areas, approximately dermatome-like in 
delineation, which are mostly supplied by spinal nerves (roots) in¬ 
nervating the muscles causing it. For anatomical reasons pain may 
also be referred to dermatomes which are the direct neighbours of 
'the main root. 
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TECHNIQUE OP LOCATING MYALGIC SPOTS 

1 . The patient is asked to map out on a chart (diagram), front 
ahd hack, tlie painful skin areas as exactly as possible, from which he 
suffers at present, as well those he felt in the last three months. After 
some experience one learns soon to correlate these areas of pain to 
the responsible myalgic areas localised in muscles innervated by the 
same spinal nerves. Actually the painful sldn areas are in shape and 
distribution mostly very characteristic, and recur with almost mono¬ 
tonous regularity, e.g., in lumbago, patients delineate an oval or 
circular symmetrical area in the lower part of the back (Diagram 1 ) ; 
in shoulder pain, a skin area corresponding to C 4 - 5 . (Diagram 2 ). 

2 . In my experience the best clue is given by finding out on ques¬ 
tioning the patient or by passive movements, which movement brings 
nn, or aggravates the pain. In this way one is led to examine espe¬ 
cially thoroughly the muscle or muscle group taking part in a pain 
producing contraction. 

3 . By light touch one palpates with the finger tips the suspect¬ 
ed muscle; often one feels in its course small areas harder to the 
feel than the surrounding. On these and its origin, insertion or 
course one exercises a hard pressure or pressure only. The presence of 
a myalgic spot must be diagnosed only, if the patient shows, as men¬ 
tioned above, a refliex-like jerk, or cuts a face. This sign is pathogno¬ 
monic and most reliable. It is of the utmost importance to distin¬ 
guish the objectively located myalgic spot from “sore spots” or “trig¬ 
ger points”, the localisation of which depends on the subjective sensa¬ 
tion of the patient. Unfortunately the literature contains incorrect 
or no descriptions of myalgic spots, leading to great confusion. In 
s'pite of my repeated stress laid on the objective character of the lat¬ 
ter, it is often or even mostly said to be identical with trigger points 
or nodules. Actually the latter are of no diagnostic significance, be¬ 
ing in most cases conspicuous by their absence. „The confusion seems 
to have arisen from-the fact that a myalgic spot is often harder to 
the feel than the surrounding tissue, because the diseased area is in 
a state of tonic (spastic) contraction. In parenthesis I mention here 
that the muscle spasm disappears within 30—50 seconds, on the ap¬ 
propriate injection of procaine. 

DYNAMIC PATHOLOGY 

There is consensus of opimon that with the methods available at 
present no histological changes are ascertainable. This fact, how- 
■ever, does not justify the conclusion that non-articular rheumatism 
because it has no-pathology is an “imaginary” or psychogenic ma¬ 
lady. On the other hand the theory, propounded in 1938 by the wri- 
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ter, that the dise^e consists in a disturbed circulation—diminished 
blood flow leading to a relative hypoxia—^mostly by vasoconstriction 
in tixe myalgic areas, appears best to account for the traid, pain, dis- 
^ - turbed muscular function and paraesthesia. The functional patholo¬ 
gical condition may be brought about by many “causes”; infections, 
toxic conditions, allergy, autonomic imbalance, affecting the local 
capillary tonus (blood flow), psychological factors like mental strain, 
long continued worries, and trauma. An injury, mostly of an indi¬ 
rect nature, is in my experience a most frequent factor, possibly in 
the form of a “microtrauma”, escaping the memory of the patient, 
to which the malady can be traced: among five hundred cases stu¬ 
died in the British Army during the last War about twenty to thirty 
per cent could with certainty be traced to a recent or previous in¬ 
jury—traumatic myalgia. One has also to keep in mind the great 
significanop, of the K:Ca ratio, which is intimately connected with the 
function of both divisions of the autonomic nervous system and hence 
influence, like some hormones—^adrenalin, acetylcholin—, metabolites 
(histamin, adenylphosphoric acid, lactic acid), endocrines, the lo¬ 
cal capillary tonus, blood flow and oxygen supply. 

The localisation of the commonest myalgic spots in the different 
parts of the body is shown in Diagram 3. 

THERAPY 

The most efficacious treatment consists in injection of a small 
quantity—1-2 ml of a 2 per cent solution of procaine intramuscular¬ 
ly and accurately into each myalgic spot. The therapeutic results are 
most gratifying, spectacular and often marvellous. Few things in 
clihical medicine could be more dramatic than the rapid relief obtain¬ 
ed, 'e.g. in a case of acute lumbago by the injection of 5-10 ml of 
procaine into the borders of both quadrat! lumborum. In my 
extensive experience the treatment’leads to a rapid relief of pain and 
restoration of function of the diseased muscles in a short time. • The 
beneficial and permanent therapeutic results could not easily be 
equalled or surpassed by any other method available at present. 
Among British Rheumatologists, Warren Crow (1949)" is the first to 
confirm the extreme importance of the myalgic-spot (MS), and the 
injection of procaine “is most valuable of all weapons for the treat¬ 
ment of the individual rhexunatic”.. , 

articular jrheumatism 

,3'he thorough study of rheumatic, traumatic and idiopathic my¬ 
algias,in the last 15 years resulted in a very unexpected and surpris¬ 
ing finding,- viz,, ^that rheumatoid as well as osteo-arthritis 
are Very frequently associated with objectively ascertainable myalgio 
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are^ in the neighbouring muscles of the affected joints. What is. 
even more amazing is the observation that the myalgic spots found 
in cases of arthritis were partly, or sometimes to a large extent^ 
Identical with those characteristic of non-articular rheumatism. 
These recurrent observations led me to put forward as a working hy¬ 
pothesis a daring, and, if yon like, revolutionary conception: arthritis, 
rheumatoid or otherwise, is primarily a muscular disease, viz. a Peri- 
and Para-Articular Myopathy, which leads secondarily to the well 
known morbid changes in bones, synovial membranes and other joint 
structures. Obviously it was incumbent upon me to subject the hy¬ 
pothesis contradicting the xmanimous opinion of rheumatologists and 
even the term arthritis, sacred through centuries-old use, to a most 
rigorous and searching scientific test. This has been done on a great 
number of cases: in the last two years about a hundred and twenty 
cases, mostly rheumatoid arthritis, were thoroughly investigated, 
with the surprising result that myalgic spots in muscles, tendons and 
ligaments of the diseased joints could be ascertained, in every case,, 
by objective criteria, which are specific and characteristic for every 
individual joint. As an illustration may serve Diagrams 5-8, show¬ 
ing the typical myalgic areas in arthritis of the hip, knee, shoulder 
and wrist respectively. A most remarkable finding is that the 
myalgic spots are practically the same in rheumatoid (atrophic), in. 
osteo-arthritis (hypertrophic) and in traumatic arthritis. This re¬ 
sult makes it appear very likely that the conception of a peri-and pa¬ 
ra-articular myopathy is of a General nature, applicable to any form 
of arthritis, e.g. infective, toxic and others. K this theory be cor¬ 
rect the designation Myo-Arthropathy or Myopathic Arthritis of rheu¬ 
matoid, osteitic and traumatic tj^pes would appear to be appropriate. 

The discovery of specific myalgic aneas, objectively ascertainable 
in arthritis obviously opened a new avenue to a rational and promis¬ 
ing therapy. Procaine injection of the myalgic spots appeared the 
method of choice, as in non-articular rheumatism.- Regarding the 
technique I should like to mention that the two’ per cent solution was 
injected only intramuscularly, into the tendons and ligaments, avoid¬ 
ing the subcutaneous structures and never into the joint (intra-arti- 
cularly). 

RESULTS OP PROCAINE THERAPY 

Of the hundred and twenty cases examined during the last two 
years, I had the opportunity of applying the procaine treatment in. 
eighty patients. The results obtained show definitely that the me¬ 
thod gives very satisfactory and -most- gratifying therapeutic succes-., 
ses, practically-in- every case treated. . It has-proved . possible to 
control pain, permanently, in-a, spectacular-way. In-not far.advanc- 
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-ed stages of the disease, without severe and gross roentgenographic 
changes, the affected joint can be restored to a normal range of move¬ 
ments. But even in cases of many years’ standing, upto twenty 
years, with severely -damaged and wasted muscles it has proved 
feasible to restore the function and range of movement—^without 
pain (!) to a large extent. It appears unbelievable, but is none the 
less a true fact that joints which have been fixed for years, not the 
slightest movement being possible, actively or passively, so that they 
appeared ankylosed to the expert, can be made to move again to a cer¬ 
tain extent, enabling the patient to use the formerly crippled 
joint sufficiently for many practical purposes. I report a fact that 
.among my cases are a number of patients treated up to two years 
ago, without a recurrence of pain or other complaints in the joints 
treated. It may not appear superfluous to emphasize that no Intra- 
Articular injection v/as ever made, but only the objectively lo¬ 
cated myalgic areas treated. As a rule, every spot need be injected 
•only once. Exceptionally, especially if the area was not thoroughly 
and accurately treated, a second injection may be necessary to ob¬ 
tain a total relief. In the early stages of the disease the results are 
often dramatic and spectacular: it is possible to relieve pain fully 
•and restore the full range of movement in the early stage of arth¬ 
ritis genu by three to four treatments. Since the relief is appa¬ 
rently permanent, it appears to the patient like the work of a magic 
wand. It is noteworthy that the oedematous swelling often present 
in arthritis slowly disappears, so that the diseased joints soon regain 
their normal contours, e.g., in wrist, knuckles, knee and ankles. 
Often the treatment is accompanied by a remarkable loss of weight, 
probably due to the excretion of fluid accumulated in the peri-articu¬ 
lar and subcutaneous tissue spaces. Another result of the therapy 
is worth stressing, viz., the very great improvement in general health, 
-and a considerably improved mood. Patients who have been in pain 
and incapacitated for years look extremely depressed, with dull eyes, 
-extremely self-centred, not in the least interested in anything but 
the enumeration of their unceasing complaints. After a few weeks’ 
treatment they look much different, their eyes are clear, they look 
straight; they are more cheerful and start taking an interest again 
in their surroundings and fellow creatures. 

Physicians rarely think of the fact that the skeletal muscles, the 
source of all human and animal physical power institute the largest 
organ of the body, contain about one third of the total blood, and 
Are subject to great wear and tear during waking hours. It is there- 
-f'ore hardly surprising that recent research has proved, I think con- 
■clusively, that the musculature plays a very frequent and significant 
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role in the pathogenesis of many, especially fimctional maladies, and 
also in Rheumatic Disease, Looking at it .retrospectively, it appears 
probable that the outstanding importance of the skeletal muscles .for 
pathology, and medicine was in the past not sufficiently appreciated, 
because of the lack" of objective .criteria of the .rheumatic and idio¬ 
pathic myopathy, which is often of a functional nature. Its main 
pathogenetic rhechanism is most likely Hypoxia im the nayalgic areas, 
brought about by a blood flow relatively deficient in relation to the 
'momentary function of the contracting .muscle. It .is well known (Sir 
T: Lewis, 1938)'^ that a muscle made to contract under ischaemia, i.e., 
total lack of oxygen or Anoxia, .causes severe agonizing pains, and^ is- 
very soon paralysed. It is reasonable to assume that many causes, 
e'.g.', trauma, infe'etiohs, toxic conditions, allergy, cliniatic changes, 
especially of a sudden nature, an imbalance of the autonomic ner¬ 
vous system, emotional strain by acting on the local capillary tonus 
may lead to the same functional pathology in the myalgic areas. Only 
after such a morbid condition has been,going-on for a longer period— 
e.g.-frequent vasospasms of long duration—histo-pathological chan¬ 
ges of a secondary nature may develop in joint structures, the nius- 
cles themselves, Heberden nodules and related anomalies in .the subcu¬ 
taneous tissues. . ■ 

Leaving at present, rheumatic fever out of the picture, we thus 
arrive at a unitary conception of the rheiimatic di^ase. Instead of 
hundreds of syndrorhes, latelj’^ indulged in by some writers,, we claim 
that fundamentally there exists one disease only, a rheumatic myopa- 
'thy,'or myalgia simplex responsible for non-articular rheumatism, 
which is as well the primary pathology of the articular forms. The 
latter are essentially ^a peri-and? para-articular myopathy, .which, 
owing to'the severity and long duration of impaired blood supply,, 
.probably aided and aggravated by .many other conditions,, like imha- 
•limce of .endocrines, emotional, strain and other psychological factors, 
.'leads ^.secondarily to histological changes in muscle, tendon and bony 
•structures.-,, .e 

The unitary conception of the Rheumatic Disease appears to be- 
in full harmony with the remarkable and most, gratifying therapeu¬ 
tic results, of the' local procaine therapy, which, I contend, cannot be 
easily equalled or surpassed by any other method.knpwn at present, 
cortisone or. otherwise. . . ^ ... 

- The claim.appears to be. justified that the modern.methods of 
diagnosis and trealmeiit enable us Jtqi control Rheumatism, including- 
the. articular forms satisfactorily. In fa-ce of great doubts likely to 
be expected, I’ll he glad to’demonstrate the technique at the. Beaujou- 
Hbspital (Prof. R. Fauvert)!’' ■ ■ ■;. - ' ■ : ■ - 
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The myogenic theory of arthritis is,' as mentioned above, of a ge¬ 
neral nature, applicable to any form of arthritis. Many rheumato¬ 
logists possibly will be reluctant to accept so audacious a concept. 
Physicians, in general, are usually rather chary of theories. Some 
workers tell us even that a general theory, being mere words, has no 
justification in scientific medicine. But I feel that Medicine may pro¬ 
fit a great deal by' following the lead of her older sisters, physics and 
-chemistry, the uncomparable advances of which are to a large extent 
■due to the greatest simplification of concepts and definitions. Natu¬ 
ral scientisst are not averse to a conception beyond our imagination, 
-as long as it allows a greater simplification of the Laws of Nature. 
I refer specially to the General Relativity Theory. Its greatness and 
ingenuity is, as I see it, due to the fact that instead of many axioms 
required in Euclidean geometry, Einstein makes use only of one 
axiom, the distance between two points is defined by the equation; 

Sjds = Sjy Sgjj^vdxjidxv =0. ; = 1,2, 3, 4. 

The formula, the variation of an integral, requires for its understand¬ 
ing the knowledge of higher mathematics, especially the differential and 
tensor calculi. But even to a non-mathematiiian it is fairly obvious 
•that Einstein’s basic axiom implies a four dimensional continuum or 
apace for its geometry. But inspite of the fact that a 4-dimensional 
apace contradicts our experience of the space we have been familiar 
•with, and in addition even surpasses our imagination, physicists have 
accepted the theory which, for weal or woe, has opened the Atomic 
Age. 

By contrast the myogenic theory of arthritis contains nothing 
•which contradicts our present medical experiences. Since the conclu¬ 
sions drawn from the myogenic theory have led to a great therapeu¬ 
tic advance, I feel that medical research workers might be encourag¬ 
ed to follow.the lead of physics and chemistry in making more often 
use of a general theory, as a more perfect scientific too!, which may 
-enhance the progress of Medicine. 

Modem scientific research has given doctors the power 
to deal -with the problem of .Rheumatism in a very effective and sa¬ 
tisfactory way. I shall be glad and much rewarded for 15 years’ la- 
.bours, if the method could be taken up wholeheartedly by the medi- 
-cal profession at large. May I appeal to you to make the widest use 
of that power for the great benefit of the innumerable rheumatic suf¬ 
ferers of your countries, and to your own greatest satisfaction. May 
1 appeal to you to join forces under the motto: La mart au rlmma- 

iisim. 
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K. U. Jhatakia* 

Iron metabolism is of interest, not only in respect to the fate of 
iron taken, but also in relation to the administration of various iron 
preparations, in the treatment of iron-deficiency anaemia. The de¬ 
sirability of suitable iron preparation for parenteral administration 
has frequently been expressed, as some patients with iron-deficiency 
anaemia cannot be well treated with the usual oral treatment, on ac¬ 
count of, either poor toleration, or poor absorption. 

In early days, iron was given subcutaneously or intramuscularly. 
These injections were painful and the preparations used were toxic. 
Attempts wiere made in recent years to find new iron preparations for 
parenteral use. In 1936, Ruskin and Katz tried ferrous adenylate, 
but it was found to be toxic. In 1915, Little and others used ferrous 
ascorbate intravenously but this was not found to be very satisfac¬ 
tory.. .Hann in 1946 introduced a colloidal ferric hydroxide for intra¬ 
venous use. These preparations were unsatisfactory because of their 
toxicity. Cappel in 1930 was the first to show that iron could be 
given intravenously as a saccharated iron oxide without the usual 
dangers of parenteral therapy. However, this knowledge was not 
applied clinically until Nissim= in 1947 reported that a solution of sac¬ 
charated iron oxide was better tolerated and the iron was completely 
utilised in haemoglobin synthesis. Nissim and Robson* in 1949 gave 
a detailed account of the method of preparation and standardisation 
so as to have a uniform preparation. 

The details of this method is out of the scope of this paper. They 
also have shown that this preparation must be standardised biologi¬ 
cally by toxicity tests in mice. The best sample prepared by Nissim 
and Robson* had a L D. 50-300 mg. per kg. in mice. Up to 300 mg. 
of such samples were given intravenously in man with no toxic ef¬ 
fects. Studies of the toxicity of saccharated iron oxide in mice re¬ 
vealed no evidence of any cause of death apart from precipitation of 
iron in the lungs, intestines, liver, kidneys and heart. ^ The toxic ef¬ 
fects of previous preparations produced embolic phenomena by either 
precipitation of the iron compound, or by the flocculation of the plas¬ 
ma proteins in the blood stream. The utilisation of iron given intra¬ 
venously has been studied by Dubach and others in 1946 with the 

at the Eighth Bombay Medical Congress. Bombay, on 25 th 

Nov. 1950 . 
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help of radio-active iron and also by Finch and others in 1949. In 
normal persons the amount of radio-active iron in the red cells stea¬ 
dily increased, until about two weeks after the injection 75 per cent 
was found in these cells, and the remaining 25 per cent presumably 
stored in the tissues. In patients with iron deficiency Einaemia in 
whom both the circulating haemoglobin and the storage iron wene re¬ 
duced, the initial uptake of iron was quicker and the final percentage 
vntilisation was liigher. In haemochromatosis in which the cir- 
^lating haemoglobin was normal and the storage iron enor¬ 
mously increased, , the final utilisation of iron did not exceed 
20 per cent while in aplastic anaemia in which the circulating hae¬ 
moglobin was reduced and storage iron was normal, a similar figure 
was recorded. It is interesting to note the differences in the avail¬ 
ability for haemoglobin formation of different forms of iron. Iron 
liberated by haemolysis is soon used up again to reform haemoglobin 
in preference to that from the available reserves. Iron salts given 
by mouth or by injection are probably as readily used for tlie same 
purpose. It has been suggested by Greenbeig and Wintrobe (1946) 
that these two forms of iron represent a “labile iron pool” on which 
the first calls are made for haemoglobin formation and that the iron 
reserves are not drawn upon until the pool runs dry. It has also been 
observed that after the intravenous injection of iron in excess of that 
which can be bound by the plasma yS-Globulin it "will rapidly leave the 
blood stream and become part of the labile iron pool. There is how¬ 
ever still much to be learnt about the various aspects of iron meta¬ 
bolism and further details about it would be beyond the scope of this 
paper. 

~ Many papers have been published showing the effects of iron 
given intravenously. The preparation commonly used is a 2 per cent 
solution of saccharated oxide of iron, one mililitre containing 20 mg. 
of iron. Nissim and Robson* in 1949 and Slack and Wilkinson’ in 
1949 reported very satisfactory haematological response. They gave 
200 mg. daily once or twice and noted practically no major reaction. 
It was also observed that the injected iron was nearly all utilised for 
haemoglobin formation except in cases with chronic infection. Govan 
and Scott’ (1949) tried ferrivenin on 25 anaemic pregnant women, 
and recorded a 1 per cent rise for every 40 mg. of iron injected. Sin¬ 
clair and Duthie” in 1949 noted a good response to intravenous iron in. 
hypochromic anaemia associated with rheumatoid arthritis with a 
low erythroc 5 d:e sedimentation rate. Various other papers have 
shown the results varsnng between a 2 to 3 per cent rise of haemoglo¬ 
bin per 100 mg. 

I have tried this saccharated oxide of iron intravenously in about 
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No. 
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Final Hb 
in grams 
per 

10 c.c. 

1 

Eisc In 
EEC 
Total. 

Total J 
rise in 
Hb in 
grams. 

i 

Lverage 
Hb rise 
[icr 100 
mg. of , 
Iron. 

ivcragc 
Hb rise 
per tiny 
during 
treat¬ 
ment. 

Dilution 

used. 

Imp. To.xie 
. Elfects 
observed. 

EemarKs. 

10.5 

1.7 

4.5 

2.5 
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10 c.c, 1 
Saline. 
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3cdcma cleared 
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13.0 

2.0 

0.2 

3.2 

2.6 

10 cc.. 
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•• 

.... 
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rice. 

m 
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1.0 

>» 

.... 

Case of Hyper 
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10 

■ 
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1 
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B.P.-i-+ 
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1.0 
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Eigor on 1st day. 
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on. 
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1.0 
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1.2 
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■ ' " 

1 
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3rd 10 c.c. dose. 
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1.0 
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amount. 
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Headache per¬ 
sisted till Iron 
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• 

• • . . 
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Tpy. 5% 

11.9 

1.0 

3.4 

1.0 

■ 

Glucose 
eq. amt. 

Flushing un¬ 
easiness 

Tingling in limbs 
Temp. 


9.35 

2.5 
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3.5 

10 c.c. 
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1 c.c. Unlteron contains 20 mgin. of Iron. 
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-40 cases by now, but the results of treatment of only 16 cases are 
reported here. All these 16 cases were from our unit at the Sir Hur- 
kisondas Narottamdas Hospital, Bombay. In each of these cases, 
a thorough clinical history was taken and a complete haemotological 
examination including absolute indices and bone-marrow studies was 
carried out. Only those patients who showed both mean corpuscular 
haemoglobin and mean corpuscular haemoglobin concentration be¬ 
low the normal range were given this therapy. Thus these anaemia 
cases were of hypochromic and hyposaturation type. The bone-mar¬ 
row in all these cases showed a normoblastic picture. In the beginn¬ 
ing I did not restrict the use of this therapy to those who were either 
nesistant to oral iron or who did not tolerate it, as I wanted to study 
the general tolerance and lefEpctivity of the preparation used. The pre¬ 
paration which was used in all these cases was ‘Uniferon’ prepared 
by a local firm. This series of 16 cases represents various types of 
iron deficiency anaemias. Out of the 16, the males numbered 11, the 
females 5. Age varied from 20 to 52 years. Among the males, the 
etiology in 8 cases was bleeding piles, in one subacute nephritis, in 
one hypersplenism, while in one, nutritional clyshaemopoesis was the 
probable factor. Among the female patleats menorrhagia was res¬ 
ponsible in 9, while nutritional deficiency was the probable cause in 
the rest. In each case on the first day a test dose of 1.5 cc. i.e. 30 
mg. of elemental iron was slowly administered well diluted in 5 cc. 
of glucose or normal saline. The dose was raised to 3 cc. on the 
second day and to 5 cc. on the third day. Later on, in some, 10 cc. was 
given once and in one case in this series 10 cc..was given twice a day. 
The drug was diluted with various fluids. The iron solution 
is highly alkaline, its pH value being about 11.0. If it is injected 
- undiluted it produces venous irritation and even thrombosis. In the 
beginning it was diluted with an equal amoimt of a 0.3 per cent hy¬ 
drochloric acid solution but this often produced fever and giddiness. 
Then the drug was diluted with equal amounts of either 25 per cent 
glucose solution, normal saline or distilled water. This decreased the 
incidence-of side reactions. Whenever a patient developed a side re¬ 
action, the next day the drug was diluted with a larger quantity 
of diluting solution and thus reactions were minimised The rate of 
injection should be slow to avoid a burning sensation in the veins and 
"other side effects such as giddiness and shock. 

The daily dose:—In 7 cases a maximum daily dose of 100 mg. 
was given in a single injection while in 8 cases 200 mg. was given 
'once daily while in one 200 mg. was given twice a day for a few days. 
With 200 mg, mild side effects were oberved on the first day in few 

cases. 
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Tlie total dosage varied from 1000 mg. to 4000 mg. in a period of 
8 to 24 days. No signs of metallic intoxication were noted in any 
one till tliey were discharged. 

Therapeutic effects:—As intravenous iron is quantitatively 
converted to haemoglobin, it should be possible to calculate 
the amount of iron required to raise the haemoglobin per¬ 
centage to nonnal. Theoretically 100 mg. of elemental iron should in¬ 
crease the blood haemoglobin by 0.55 Gm. or 3.2 per cent. But this 
is not so in chronic iron deficiency anaemia as the iron reserves are 
flepleted to an unknown degree. Slack and Wilkinson’ suggested that 
50 per cent should be added to the calculated iron requirement in or¬ 
der to raise the reserved iron to normal. It will be remembered here 
that 1 Gm. of haemoglobin contains 3.34 mg. of iron and that about 
25 mg. of iron are required to increase haemoglobin concentration by 
one per cent under the best conditions. It will also be interesting to 
note here that the utilization of iron given orally as ferrous salts varies 
as from a 3 to 20 per cent maximum, while given intravenously it is 
about 100 per cent. 

In this aeries, 100 mg. or 200 mg. of the drug was given daily for 
a few days and the effects were noted. The total R.B.C. and Hb 
rises were recorded in relation to the quantity given. From this 
I calculated the average haemoglobin rise per 100 mg. of the drug 
and also calculated the average haemoglobin rise ,per day, to know 
whether bigger doses could reduce the relative duration of treatment. 
The findings in these cases were as follows. In this work 17 Gm. 
was taken as equivalent to 100 per cent of haemoglobin. 

The average Hb per cent rise per 100 mg. of drug was 3.2 per 
cent in one case, between 2,5 and 3 per cent in 3 cases, between 2 and 
2.5 per cent in one case, between 1 and 2 per cent in 10 cases while 
below 1 per cent in one case. The best effect was in recently deve¬ 
loped iron deficiency anaemia as a result of bleeding piles while those 
with chronic iron deficiencj'^ had a comparatively poor response. 

While calculating the average daily rise in the percentage of hae¬ 
moglobin, it was observed that in 8 cases the daily rise was between 
1 and 2 per cent, in 7 it was between 2 and 3 per cent while in one 
the daily rise was of 3.5 per cent; This shows that one ean shorten the 
duration of treatment in suitable cases with this method by using 
bigger tolerated doses. Each case in this series had more than a 1 
per cent rise in Hb. This is important as by the oral method the rise 
in Hb per day is rarely more than 1 per’ cent, as orally, more iron is 
either not well tolerated, or absorbed or utilised. The intravenous 
route is chiefly recommended in those cases where oral iron is either 
not effective or not tolerated. For such cases it is really a good ad- 
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vance. I will givie a brief review of a few such cases, along with 
the graphs. 

In one case where there was a chronic iron deficiency, Blaud’s 
mass gr., 20 twice a day was tried first and one blood transfusion was 
given. The patient had also liver extract with vitamin B complex 
previously. With this regime for 30 days the blood count did no., 
show any improvement. He was then given intravenous iron total¬ 
ly 100 cc., i.e. 2000 mg. in 22 days. At the end of this 
period the R.B.C. count increased from 0.8 million per cu.mm, to 
2.2 million, and the Hb. from 10% to 45%. The haemoglobin rise 
for 100 mg. of iron was 1.5% and the average daily rise of haemo¬ 
globin was 1.6%. As he went home against advice further treat¬ 
ment could not be carried out. 

Another case had generalised edema, cardiac dilatation, a blood 
pressure of 155|120, marked albuminuria with red blood cells and 
casts in the urine. The blood urea was 93 mg. per 100 cc. He had 
orally administered iron at first but as it was not well tolerated, in¬ 
travenous iron was given. A total of 108 cc., i.e. 2160 mg. of iron 
was given in 24 days. The total R.B.C. rise was 1.6 million per 
cu.mm, and Hb rise was 3.5 grams. Thus there was a one per cent 
rise of hemoglobin per 100 mg. of iron. He tolerated the iron very 
well except on the first day when he had a headache, and a fall in 
blood pressure. 5 cc. of iron solution was then diluted in 40 cc. of 
glucose solution and the patient had no untoward reactions. At the 
end of 24 days he showed a general improvement, the edema cleared 
up, the blood urea came down to 58 mg. per 100 cc, and the urine 
picture also improved. He had only an alkaline mixture with this 
therapy. The general improvement must be due in part to the im¬ 
provement in the anaemia. This case has shown that in such kidney 
lesions, iron,, even though a heavy metal, is well tolerated. This may 
be due to the fact that the urinary excretion of iron is very insigni¬ 
ficant and the chances of irritation to the kdineys are few. 

. The two cases just quoted illustrate the effect of iron given in¬ 
travenously in the respective conditions. 

Reticulocytic response:— This was observed within 3 to 6 days 
and varied from 4 to 15%. A daily reticulocyte count was not done 
in all these cases. In chronic iron deficiency fhe reticulocyte response 

was delayed. ' ' - ' _ 

ToTdc reactions:— The' common toxic effects reported include>ri- 

gors, collapse with fall in blood' pressure, tachycardia,' dyspnoea, 
cyanosis, chest and back pains and diarhoea. ,These effects are more 
common'with bigger-doses. -With ferriVetiin'and-with "the'oprepara- 
tion of -Slack and Wilkinson’ the safe', upper limit .seems to be 200 mge 



JHATAKIA—INTRAVENOUS IRON THERAPY 


117- 


of iron per injection. 

With certain samples, impurities in the sugar of saccharated iron 
oxide appear to be responsible for the toxic reaction. These reactions 
are of rapid onset, transient duration and are free from sequelae. 

In 2 cases not included in this series, the patients had severe 
headache, vomiting, giddiness and rise in temperature on the first 
day. As they did not take any more injections on the second day, 
the treatment had to be abandoned. 

In this series, reactions were found in 11 cases. The common 
toxic effects were as follows:— 


Nausea 

Vomiting 

Diarrhoea 

Fever 

Flushing of face. 
Burning along the vein 
Urticaria 
Palpitations 


3 Headache .. 4 

2 Giddiness .. 4 

Nil Nervousness & restlessness 2 

3 Generalised pains .. 2 

2 Chest pain .. 1 

1 Tingling in extremities . . 1 

1 Venous thrombosis .. Nil 

, Drop of blood pressure .. 1 


Most toxic effects were mild except the temperature rise in 3 cases 
which went up to lOloF. on the first day but settled down with¬ 
in 8 hours. The toxic effects were minimised by using higher dilu¬ 
tions. The reactions were mostly found on the first day and then 
the patient tolerated the drug well. No untoward reaction of any 
major significance was noted in this series. No cumulative toxic ef¬ 
fect was observed in any case after prolonged therapy with a total 
dose amounting to 4000 mg. in one case within 18 days. A 200 mg. 
twice a day has been given in some cases with good tolerance. 


CONCLUSION 

*'"* A- - • 

This is preliminary report on intravenous iron therapy' and 
the number of cases is small. However, from the few observations 
it seems that this therapy is really a good advance in the treatment 
of patients with iron deficiency anaemia, who either do not tolerate 
or absorb iron properly. 

This method reduces the treatment period in some suitable cases, 
as a rise of haemoglobin up to 4 to 6 per cent per day may be 
achieved. 

The toxic effects are not of much significance and most cases to¬ 
lerate the drug veiy well. Even with kidney lesion the tolerance is 
good thus showing that iron in this form is not so strong a poison 
as it is thought to be. 

Theoretically 100 mg. of iron should raise the haemoglobin by 
4 per cent but in practice we have not obtained that figure. Yet the 
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results aire fairly good. The average daily rise of haeinoglobin is bet¬ 
ter than that achieved by the oral route. 

In spite of all these, I would say that this intravenous iron the¬ 
rapy is best suited to patients in hospitals where the rapid rise of 
haemoglobin will shorten the hospital stay and so the cost. This is 
not so for patients treated in private practice as it will be more cost¬ 
ly in such conditions. However, in all, where tolerance or absorption 
is at fault this is the ideal therapy. This therapy should not replace 
oral therapy in the ordinary run of eases but should be reserved for 
suitable subjects. 

My thanks are due to Dr. B, B. Yodh of our unit at Sir H. N. Hospital 
who gave me a free hand for this work, to the Sir H. N. Hospital authorities 
for allowing me to publish this and to the Housemen attached to our_unit 
for their help. Lastly I thank Mr. Mody of Unichem Laboratories for libe¬ 
ral supply of the drug “Uniferon” for the trial. 
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RECURRENT DIARRHOEA IN CHILDREN § 

B. D. Patel* 

: In spite of the advent .of effective chemotherapy and antibiotics, 

recurrent diarrhoea presents a serious problem to the pediatrician. 
-Such diarrhoeal complaints are encountered throughout the year. 
The lack of reliable accounts from the parents regarding the frequency 
43 f attacks and to. a certain extent their inability to procure and at 
times to take adequate treatment has hampered both the preventive 
and the curative aspect of the problem. In order to ascertain the factors 
influencing the recurrent diarrhoea an attempt has been made to ana¬ 
lyse case reports of the patients that were admitted at the Byramjee 
Jeejeebhoy Hospital for Children from October 1949 to September 
1950. 

CLASSIFICATION 

Reference to Table I shows that during the one year under 

TABLE I 


Total admissions 

2381 


Patients with diarrhoea symptoms 

569 

24% 

Chronic diarrhoea patients 

221 

39% 


xeview 2381 patients were admitted to the hospital. 569 (24%) pa- 
iients were found to be suifering from diarrhceal symptoms 
and of these 221 (39%) could be said to be suffering froni 
•chronic diarrhcea. These can be classified into two groups, (a) those 
admitted with a definite history of frequent gastro-intestinal upset, 
and (b) those with complaints of other systemic disorders. 54 per 
■cent of the chronic diarrhoea cases belonged to the first group, while 
46 per cent belonged to the second. Thus it is very significant that 
both groups have an almost eqqal incidence. The patients belonging 
to the second group have a silent infection of the bowel. ^ In them it 
was not possible to ascertain the origin of the disorder. ‘ However 
this silent process occasionally flared up into an acute phase. 

Microscopic examination of the stools of all these patients were 
■carried out on fnore" thali one occasion; Because of the difficulty of 
getting fresh st'oolsCthe .'rectal swab method as ’described by Coelho^ 
was largely used.- The following table.shows the results of these exa¬ 
minations'obtained-in all the patients-suffering from recurrent diar¬ 
rhoea. . 

Paper rea3 at the Bombay Medical Congress, '1950. ■ • 

* Byramjee Jeejeebhoy Hospital for Children. 
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_ TABLE II _ 

Total B. Dyst. Giardia Worms F.Glb. Pus cells Amoeba 

221 72(32%) 62(28%) 52(23%) 14(7%) 18 (9%) 3(1%) 

Classification of these patients bacteriologically is not. possible 
fis we have no facilities for this purpose. We have to rely on the 
stool and the clinical examination for, determining the causative fac¬ 
tor. -The presence of macrophages in the Stools has been taken as an 
indication of bacillary infection. Pus cells have been found in some 
stool reports without any further abnormality and these cases have 
been classified separately. On the basis of these criteria, recurrent 
diarrhoeas have been found to have the above-mentioned incidence. 
Bacillary dysentery has been responsible for the maximum number of 
cases—72 (32%). Giardia infection is next—62 (28%) and helmin¬ 
thic infestation follows, with 52 (23%). Of the latter about 20 per 
cent were due to infestation by round worms. Fat globules were pre¬ 
sent in the stools! in, 7 per cent of cases. It is not possible to advance 
thd exact explanation of this abnormal finding but dietetic errors, idio¬ 
pathic coeliac disease, vitamin deficiency, pancreatic insufficiency, 
chronic nutritional failure and tabes meaenterica may have to be 
thought of in the explanation of this finding. Pus cells alone were 
found in 18 per cent of these cases and all these were admitted for 
other systemic symptoms and only on routine examination of the 
stools were pus cells discovered. Since they were persistently present 
in the repeated stool examinations their significance cannot be ignor¬ 
ed. It may be argued that these were cases of a silent affection of the 
intestinal tract which may have been caused either by infective proces¬ 
ses or they may be the cases which would fall amder the group of ul¬ 
cerative colitis. Amoebic dysentery was present in only 1 per cent 
of cases. TTiis emphasizes the low incidence of this type of infection 
in the younger age groups. 

Out of the 221 cases 63 per cent were male and 37 per cent female 
children. The relative frequency of chronic diarrhoea at various age 
groups is indicated in Table m. 

TABLE m 

Age—Years 1 2 3 4 5 6 7 8 9 10 11 12 

No. Patients 63 45 39 17 16 4 7 5 8 8 4 5 

Percentage 29 21 13 882334423 

The incidence is highest in the first year and declines with age. 
The number in the first year is four times that among cWldren five 
years old. The incidence after the fifth year is small. 

Table IV shows the incidence of chronic diarrhoea during the 
various months: 
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_ TABLE IV _ 

Jan. Feb. Mar April May Jun Jul Aug Sep Oct Nov Dec 

22 13 22 23 17 9 17 12 2 23 22 29 

The first and last quarter has an almost equal incidence while the 
second and third quarter are responsible for only a small percentage 
of recurrent diarrhceas. These are the months during which the in¬ 
cidence of acute diarrhoea is found to be high while that of the chro¬ 
nic type is low. This anomaly may be explained on the basis that re¬ 
currences in this season have a tendency to be severe, probably be¬ 
cause of a super-added infection; hence these patients may be admitt¬ 
ed as acute cases. Besides that, the history we obtain from our pa¬ 
tients is often defective. The high incidence of chronic diarrhoea in 
the last and'first quarter is due to a carry-over of the monsoon infec¬ 
tions. The seasons have no particular significance. 

PRESENTING SYMPTOMS 

Table V indicates the main presenting complaints. Of these 


TABLE V Common presenting symptoms 


Fever 

.. 118 

Cough 

.. 107 

Frequent stools 

.. 106 

Distention of abdomen 

.. 50 

Vomiting ^ 

Pain in abdomen 

.. 27 

.. 14 

Loss of appetite 

.. 10 

General weakness 

5 

Convulsions 

4 

Worms 

4 

Crying 

3 


221 patients, 106 (48%) were admitted with the history of stools, 27 
(12%) with vomiting and 14 (6%) with a history of abdominal pain. 
Those patients who were admitted for non-diarrhoeal complaints had a 
very varied list of presenting symptoms. These included fever, 
cough and fever, loss of appetite, loss of weight, general 
debility,"dyspncEa, night-blindness and convulsions. 

CLINICAL FINDINGS 

The majority of these patients looked emaciated with an absence 
of subcutaneous fat. All the patients without exception were mark¬ 
edly underweight and this is iUustrated in the Table VI where the 
actual weight of the patients investigated is seen in the second line 
while the expected weight is seen in the third. Avitaminosis was a 
very noticeable feature in all these children. In all there were mul¬ 
tiple deficiencies but the symptomatology of vitamin B complex defi- 
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Age in years 


Average wt. of 
patients in lbs. 


Expected \vt. in lbs. 2 



TABLE Vn 


Disorders 


Associated Findings 

No. of cas^s. 


Anaemia 

.. 199 

Rickets 

.. 145 

Malnutrition 

.. 114 

Vitamin A : B deficiency 

50 :48 

Lung complications 

.. 38 

T. B. infections 

.. 29 

Oedema of legs 

.. 27 

Stomatitis 

.. 23 

Hypotonia 

.. 19 

Photophobia 

8 


ciency dominated the picture. This consisted of the well-known glos¬ 
sitis, angular stomatitis, pigmentation, tendency to diarrhoea, changes 
in the hair and tendency to clubbing of finger and toe nails, particu¬ 
larly the former. A few childmn, who were in an advanced stage, 
had dilated hearts, tachycardia, enlarged livers, oedema of hands and 
feet and even ascites. Xerosis and phrynoderma, the signs of vitamin 
A deficiency were present in over 50 per cent of our cases. Bitot's 
spots were seen in less, and so also keratomalacia. Perhaps because 
of the age, we were not able to elicit a history of night blindness in a 
greater number of our children who had evident signs of vitamin A 
deficiency. Scorbutic manifestations in the form of bleeding gums, 
‘and subperiosteal haemorrhages were also infrequent in this series. 
W(e did not have facilities for the estimation of ascorbic acid in the 
blood nor was it possible to take roentgenograms of the bones for evi¬ 
dence of scorbutic changes. Yet in those children who had oedema, 
it was not uncommon to find purpuric spots round the hair follicles 
on the outer aspects of the legs and fore-arms. A very large percent¬ 
age of our hospital infants suffer from rickets. Hence one cannot 
place the relation of this condition to rickets. The abdomen was en¬ 
larged in some cases. This was due to gas in the intestines and gene¬ 
ral hypotonia, in some the abdomen was doughy. Tenderness on 
pressure was unusual though many chilren were brought with a- com- 
'plaint of pain in'the abdomen. ' This pain was in nearly all cases re¬ 
ferred to the umbilicus. In some the abdomen was also flat anP 
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retracted. This was due to a tubercular abdomen and marked wast-. 
ing. „ - ■ - 

A constant finding on palpation of the abdomen-was the lenlaxged 
liver. Though normally the liver may be palpable below -the costal 
border in the first year of life, yet in all these-children,.the-size was 
greater thaii could be normally expected. The liver was smooth, soft,- 
and with an edge that was not sharp. Only when the feel was on the 
harder side did the edge- become .sharper. - There was no tenderness 

of the liver.- ' - .— - ' ■ 

The spleen was palpable, particularly when anaemia w*as present. 

The blood invariably presented the picture of an anaemia. In the 
majority of cases it was of a hypochromic variety. The red blood 
cell counts were below three millions per ml. in 60 per cent, between 
2 and-3 million in 20 per cent, between 1 and 2 millions in 15 per 
cent and less than one million in 5 per cent The haemoglobin has 
been on the average between 40 and 60 per cent in the majority of 
cases. There have been some children whose red blood cell counts- 
have been round about one million or 900,000 per ml., haemoglobin 
about 15 to 20 per cent and colour index above 1. This has been a 
feature particularly with infants who besides diarrhoea had marked 
signs of vitamin B complex deficiency, especially the glossitis and pig¬ 
mentation. Such cases predominate in the last quarter of the year- 
A few of such children may have petechial haemorrhages. Whether 
these are due to vitamin C deficiency, P factor, or a lowered tissue 
vitality is difiicult to say. But in none of these did we find any throm¬ 
bocytopenia. 

• - The leucocytes were generally increased, even in the absence of 
dehydration, which discotmts the possibility of a haemoconcentration. 
as an explanation for the leucoc 3 d;osis. The differential count had 
nothing characteristic, perhaps in a few cases with macrophages and 
acute exacerbation, the polymorphonuclear cells had risen to about 
sixty per cent. Further round worm infestation was found in 52 cases 
but in none of these was there a rise in the eosinophilic cells. This 
upsets the point often stressed in the differential diagnosis of ascarias 
infection. 

STOOLS ■ ' 

The number and character of the stools varies in these cases. The 
majority of them had more than four stools with fluid' or semisolid 
consistency, while others had fewer and well-formed stools. However, 
the stool examination of the patients gave positive abnormal findings. 
Thus the stools of these patients may broadly be divided in two groups.' 
Firstly, of those who had small, frequent, semi-solid stools with blood, 
mucus and pus cells in it. This group of children also'had abdominal 



124 the INDIAN JOURNAL OF MEDICAL SCIENCES 

pain, and tenderness. The majority of these children were found to 
be suffering from bacillary dysentery. The other group had fewer, 
but bulky, whitish and offensive stools. Straining and abdominal pain 
were often absent. This group usually belonged to the coeliac syn¬ 
drome. Dehydration was found in GO cases. Only in a few was it 
of a serious degree, requiring immediate hydration therapy. Vomiting 
was not present to any extent. Consequently the dehydration may bo 
said to have resulted from the frequency of stools of long duration. 
Some cases may also have resulted from deficient water in-tako. In 
these caserf loss of appetite was a dominant feature. With a mild 
degree of dehydration only a loss of turgor was found, while with a 
moderate degree of dehydration, sunken and listless eyes, dry furred 
tongue, and inelastic skin were present. The last feature was 
exaggerated by the marked degree of malnutrition that was 
found in many of them. In dehydration of the most severe charac¬ 
ter, cold and clammy feet, tachycardia, soft and thready pulse, rest¬ 
lessness and constant crying were additional features. 

The history of pain, in the younger ago group remained vague 
and unsatisfactory because of the difficulty in eliciting this information. 
In some cases, it was complained of frequently with no definite locali¬ 
sation, while others pointed to the para-umbilical and descending co¬ 
lon regions. This type of pain tended to be colicy in nature with fre¬ 
quent evacuation of the bowel. These patients also passed offensive 
flatus frequently. Many of them belonged to the bacillary dysenteric 
group of infection. A doughy abdomen was present in a fair num¬ 
ber of patients. Most of the children with worm infestation and tu¬ 
bercular abdomen had this feature. Its recognition should always re¬ 
mind one of the above mentioned conditions in recurrent diarrhoea. 

Clubbing of the fingers was found in 86 patients, about 1C per 
cent. Its association with dysenteric infection is well known. It may 
be that in these patients the combined effect of toxicity and vitamin 
B deficiency may be responsible for its occurrence. 

DISCUSSION 

In a very large number of these children a focus of infection out¬ 
side the alimentary tract was present. Table VII indicates the 
common associated findings. This formidable list emphasizes the im¬ 
portance of a thorough and careful clinical examination particularly 
from the preventive aspect of the treatment. 

Our limited facilities allowed only a few investigations. The 
importance of the rectal swab emphasised by Coelho' is supported by 
our observations. The bacteriological investigation is necessary to es¬ 
tablish the causative factors. 
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Vitamin A and B deficiencies have been found in a large propor¬ 
tion of our patients. RamaUngaswami" (1943) observed that 
in a group of patients with vitamin A deficiency diarrhoea responded 
specifically to vitamin A therapy and chemotherapy was ineffective. 
These diarrhoeas were non-infective in nature and responded poorly 
to bismuth carbonate and kaolin mixtures. In his Series of 20 cases 
vitamin A estimation gave a low value in 6 cases. All the 20 patients 
of his series had diarrhoea and ocular symptoms. Photophobia, lac- 
rimation, and irritation were present in 14 cases. It is also reported 
by others that diarrhoea occurs in advanced cases of vitamin A defi¬ 
ciency. Only a few patients had keratomalacia and Bitot’s spots in 
our series, while dry skin, phrynoderma and xerosis were found more 
commonly. 

Interesting changes in the mucosal lining of the small intestines 
have been described. Atrophy of the villi of the small intestine have 
been reported and occasional keratinoid changes recorded as well. 
Vitamin A administration seems to bring about clinical and histological 
cure in these patients. While neither vitamin A deficiency estima¬ 
tions of the blood nor the post-mortems of the patients in our series 
are available, it may be presumed that in a fair proportion of our 
patients similar changes may be in existence. 

Many of our patients had pigmentation, glossitis and other signs 
of vitamin B deficiency. The occurrence of diarrhoea in pellagra is 
well-known and with the high incidence of this vitamin deficiency in 
our patients its etiological importance caimot be ignored. Further, 
malnutrition was found in large proportion of cases. This high inci¬ 
dence with multiple deficiency factors lowered the resistance of 
these patients and exposed them to high morbidity rate. Their po¬ 
wer to combat infection was lowered and each attack left the child 
more vulnerable. This lowered resistance may also give rise to the 
increased incidence of the upper respiratory tract infection which 
was found to be high in our series. Tuberculous infection was pre¬ 
sent in 29 cases. Tuberculous infection of the alimentary tract in 
our children is well recognised. The lesions in the small intestines 
-and the blockage of the lymphatics by the tuberculous processes in 
the abdomen, may give rise to recurrent diarrhoeas without any ab¬ 
normal findings in the stool. 

Liver enlargement beyond the limit of normal was found in 18 
per cent of cases. This high incidence merits careful observation and 
-assessment of liver damage in these patients. In only three cases 
the diagnosis of cirrhosis of the liver was recorded. Enlargement 
of the liver, jaundice, and haemorrhagic complications have been des¬ 
cribed in patients with infantile diarrhoea by Wainwright.a He ob- 
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served that pathological changes in the liver are not well defined nor 
are they constant and they do not fall in any particular well defined, 
group. Dilatation of the sinusoids, cellular necrosis, parenchymal 
degeneration, fat infiltration and cell infiltration with early fibrosis in 
some cases have all been observed in diarrhoea patients. However, 
fat infiltration is much more common in infants than in adults, 
being found in about 50 per cent of necropsies. This is presumed 
to be related to the nutritional state of the infant, emaciated infants, 
displaying scanty changes. Thus the fat infiltration in patients with 
diarrhoea may be toxic in origin or due to a deficiency of protein 
which contains the important lipotrophic substances. It is not pos¬ 
sible to state the reason for the enlargement of the liver in our re¬ 
current diarrhoea patients as post-mortem and liver biopsy observa¬ 
tion were not available. However from the high incidence of mal¬ 
nutrition and deficiency factors that were found in our series it may 
logically be presumed that the changes as described in literature may 
have been responsible for the pathological enlargement of the liver. 
A-lso the toxins reaching the liver by the blood stream from the ali¬ 
mentary tract may be responsible for its enlargement in some pa¬ 
tients. The interesting feature would be to ascertain the extent to 
which the recurrent diarrhoea may be held responsible for the initia¬ 
tion of cirrhotic changes in the livers of our children. 

Food allergy may have to be considered as a causative factor 
though in our series this could not be elicited. The recognition of the 
offending material will have to be sought for and this none too easy 
task may present a formidable problem. The group of diarrhoeas 
belonging to steatorrhea will often present a problem for investi¬ 
gation. In the stool examination the fatty abnormality should be 
investigated for the recognition of digestive and absorptive defects of 
the alimentary tract. In our recurrent diarrheas unless these 
additional methods of investigation are resorted to the incidence is 
not likely to be infiuenced materially. 

TREATMENT 

In order to combat the recurrent infection of the gastro-intesti- 
nal tract, effective and well tried chemotherapeutic agents were used. 
In our cases of acute exacerbations of the recurrent diarrhceas we 
have administered sulfadiazine with very satisfactory results. This 
drug is well tolerated in our experience and it has not produced the 
dreaded complications. Pormo-cibazol and thalazole were used fre¬ 
quently in prolonged recurrent diarrhoea. As these are not absorb¬ 
ed to any large extent from the alimentary tract they can be given 
in adequate doses even in cases of dehydration and anaemia. Ente- 



PATEL-RECURRENT DIARRHOEA 


l^2.^ 


rovioform and similar drugs when combined with sulfadiazine were 
found very effective in cases where the latter alone did not prove 
effective. The hydroxyl-quinoline group of drugs are known to 
exert their effects on the pathological flora of the small intestines 
in addition to the Entamoeba histolytica. 

Sulfasuxidine and sulfaguanidine have not been found effective 
in our experience. Patients who belonged to the ulcerative colitis 
group and who did not respond satisfactorily to oral sulfa therapy 
were successfully treated with the rectal administration of these 
drugs. We have found sulfadiazine and -thhlazole when given rec- 
tally produce very satisfactory results. This drug may be given sus¬ 
pended in tap water or in normal saline. The retention enemas are 
better retained if a rectal lavage is carried out prior to the adminis¬ 
tration of the drug. The raising of the foot of the bed and the strap¬ 
ping of the buttocks have proved useful. It is presumed that by al¬ 
lowing the drug to come in contact with the site of the lesion in great¬ 
er concentration a better therapeutic effect is obtained. 

The newer antibiotics should be' given fair trials in recurrent 
diarrhoeas. When the above mentioned drugs did not yield satis¬ 
factory results streptomycin orally has proved of considerable use. 
The good effect of aureomycin in .virus diarrhoeas and amcebiasis 
has already been stressed. 

Mepacrine was given for the cases of giardiasis. It may be 
mentioned that we are administering oleum chenopodium 1 minim for 
each year of age in combination with castor oil to all our patients 
with round worm infestations. Our results are satisfactory, but other 
remedies such as santonin and diphenan may be given if indicated. 
Hetrazan is being used in cases of worm infestation. In our limit¬ 
ed experience this drug has not given more satisfactory results. 

Diet; An initial period of starvation was resorted to in those 
patients who had an acute exacerbation of the chronic diarrhoea. 
Weak tea and banana pulp were given in this initial stage for a pe¬ 
riod of 24 to 48 hours and thereafter skimmed milk or protein milk 
was introduced gradually in increased quantities daily. In the ma¬ 
jority of our malnourished children with frequent stools protein milk 
was started from the’time of admission and full diet commenced at 
the first opportunity. The diet was supplemented with meat juice 
and amino acid preparations in all the malnourished children. As 
some of these patients had anorexia and as quite a large number of 
them are known to have hypochlorhj^dria, hydrochloric acid mixture 
was ^ven for its appetising and digestive effects. It also has the 
additional advantage of preventing pathological organisms reaching 
the lower intestinal tract. Digestive enzymes and extracts of sto- 
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mach and pancreatic factors should be given for enhancing diges¬ 
tion. 

Folic acid, crude liver extracts, vitamin B complex and vitamin 
A were given parenterally as majority of these cases were suffering 
from multiple deficiency factors. 

Repeated blood transfusions and protein hydrolysate intraven¬ 
ously were given to improve the general health of patients. Dehy¬ 
dration should be treated with the usual glucose saline solution. 

Every effort should be made to prevent the recurrence of at¬ 
tacks. As an unhygienic condition of the hand is known to predispose 
to recurrent diarrhoea parents should be instructed in the elementary 
hygienic principles. Many of these cases of recurrences also result 
from ineffective and incomplete treatment. Further, chemotherapy 
by producing quick clinical improvement has hampered the complete 
eradication of the infection. Consequently in preventive, measures 
these factors should not be lost sight of. Lastly, foci of infection 
outside the alimentary tract should be carefully searched for and 
eradicated as their persistence is often associated with the recur¬ 
rence of the gastro-intestinal upset. 
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PARENT CHILD RELATIONSHIP 

J. O. Marfatia* 

IMPORTANCE OF THE SUBJECT 

Parent-child relationship forms the crux of the whole problem of 
child psychology. There are not many views in both adult and child 
psychiatry, on which there is general agreement. There is, however, 
almost universal agreement among psychiatrists regarding one thing, 
viz., that the first five or six years of life is the formative period dur¬ 
ing which the foundation is laid for the development of an indivi¬ 
dual’s personality. It is this foundation on which the super-struc¬ 
ture of future personality development will be constructed. During 
this formative period the child is in closest association with his pa¬ 
rents, who form his immediate world The child’s mind is plastic. 
That is not to say that the child is passive throughout and allows his 
personality to be moulded like shapes moulded out of clay, but faulty 
habits and reaction-formations have not yet taken root which fact al¬ 
lows for pliability. One can easily understand how, given such a 
plastic mind, the attitudes of parents who form the immediate envi¬ 
ronment, can shape the character and personality of the child. 

For the development of a healthy and well integrated persona¬ 
lity there are certain fundamental emotional needs of the child, which 
must be satisfied. Just as a deficiency of vitamins in the child’s diet 
leads to disturbances of physical growth, so also the non-satisfaction 
of the fundamental emotional needs of the child leads to faulty de¬ 
velopment of the mental growth, which may subsequently manifest 
itself in the form of behaviour problems. If these behaviour prob¬ 
lems, which indicate faulty patterns of adjustment, are not detected 
and treated early, they may lead to the development of a neurotic 
personality which may, later on in life, with further environmental 
stress, break down into a frank neurosis or psychosis. 

The most fundamental emotional needs of the child are:— 

1. The need for stable and secure parental love. 

2. The need for recognition and response. 

3. The need for approbation. 

4. The need for emotional growth. 

5. The need for.play and companionship. 

6. The need for having a concrete ideal in the home after whom the 
• child can mould his own personality. 

A careful study of the list shows that the satisfaction or other- 


*Hon. Psychiatrist, Sir Jamshetjee Jeejeebhoy Hospital, Bombay. 
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wise of these needs depends entirely on healthy and normal parental 
attitudes towards their children. 

Some of the faulty parental attitudes, which form one of the most 
outstanding causes of neurotic and behaviour disturbances in chil¬ 
dren, are as follows: 

Overprotection or over-acceptance, rejection which includes pu¬ 
nishment, partiality and favouritism, unnecessary and unfavourable 
comparisons, a too disciplinarian attitude as indicated by over-domi¬ 
nation, the expecting of implicit obedience from the child in every 
little matter, nagging, the exacting of too much work, push¬ 
ing at studies, inconsistency in discipline, discord between parents and 
neurotic attitudes of grandparents. 

Each one of these harmful attitudes will be discussed briefly. 

OVERPROTECTION 

The criteria laid down by David Levy* in order to label a particu¬ 
lar behaviour on the part of the parents as over-fondling or babying 
are:— 

(1) Excessive contact of mother with the child; (2) Prolonga¬ 
tion of infantile care, i.e,, delayed weaning and bottle feeding for 
an unusually long peroid; dressing and bathing him long after he is 
able to take care of himself; (3) Prevention of development of inde¬ 
pendent behaviour, i.e., the mother may fight the child’s battles for 
him: (4) Lack or excess of maternal control. 

There are parents who cannot refuse any requests of children, 
however, unreasonable they may be. They give money, toys, spe¬ 
cial privileges, and spend all possible time with the child. They do 
not want him to leave for recreation lest he meet with an accident or 
associate himself with ‘undesirable’ companions. The child sleeps on 
the same bed as the parent. Some parents not only fail to see any 
fault in their child but defend him even though he may be in the 
wrong. They praise him to the skies in the presence of others. Some¬ 
times overprotective behaviour is shown by over domination. 

The results of overprotection—When overprotection is charac¬ 
terized by over-domination, submissive traits are developed. The 
child may become overdependent, obedient, authority-accepting, and 
effeminate He finds the over-sheltered life so pleasing and satisfac¬ 
tory that he is not inclined to make social contacts in the outside 
world which he does not find as sympathetic and kind as his parents 
who form his immediate world. He finds adjustment, outside his 
home, extremely difficult. He may fail to adjust at school and later 
on at work. He becomes increasingly withdrawn. Overprotection 
tends to build up a schizoid personality and is an important factor 
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in the etiology of schizophrenia. . When overprotection is indulgent 
in character he may feel stifQed with the overdose of love which may 
result in aggresive traits like authority rejection^ commanding and 
bullying. 

Causes of Overprotection—These may be best stated by quoting 
Levy: 

“1. Long period of anticipation and frustration during which the wo¬ 
man’s desires for a child were thwarted by sterility, miscar¬ 
riages, or the deaths of infants. 

2. Conditions in the child that expose him to a greater hazard for 

survival than other children; physical handicaps; illness. 

3. Sexual incompatibility with the husband. 

4. The loss of a mate. 

5. Social isolation, lack of social contacts, lack of common interests 
between husband and wife. 

6. Emotional impoverishment in early life—unhappy childhood, par¬ 
ticularly, from the piont of view of libidinal satisfaction. 

7. The development of dominating characteristics through the as¬ 
sumption of undue responsibility in childhood and the continu¬ 
ance of this role in marriage. 

8. Thwarted ambitions. 

9. Some parents have puirposefully adopted the plan of giving their 
children a large amount of freedom as a protest against their own 
strict upbringing.” 

To these may be added other causes peculiar to Indian families. 
Overfondling of a child who is supposed to have brought good luck to 
the family; for instance, the birth of the child coincided with or was 
followed by an increase in the family income. There was another 
instance of spoiling a child because he was the only son in a family 
of five married brothers who, among them, had eight daughters and 
only one son Quite often, overprotection may be an overcompensa- 
"tion for an unconscious feeling of guilt over a fundamental rejection 
of the child. 


REJECTION 

The rejection of a child may sometimes be openly shown by the 
parents but is more often disguised. It may be shown by behaviour 
such as parents seing nothing in the child but'his shortcomings. They 
do not provide the'child with toys, his education is neglected, and 
they punish him'for the slightest offence. The child may he put in 
an institution or in a reformatory or a boarding stehool not because 
circumstances demand taking such a step, but-because the parents do 
not want to be bothered'by the responsibility of bringing up the 
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child. No time is spent by them in the company of the child, except 
to ask him, because they think it is their duty, whether he has done 
his lessons or not. Unnecessary and unfavourable comparisons with 
siblings or a neighbour’s children is another indication of rejection. 

The causes of rejection are many—The child may not be wanted 
for reasons of poverty or because there are too many children. The 
child may be defective either physically or mentally. The mother 
was very averse to further pregnancies, actually contraception was 
tried or abortion was attempted, but she conceived against her de¬ 
sire. There may be rejection by the parents because the child is a 
step-child or an adopted child or an illegitimate child. Hostility to a 
child may be due to a direct transference of the unconscious hostility 
to a parent of the same sex as the child. 

Results of rejection—^In the vast majority of delinquent children 
rejection by the parents is one of the outstanding causative factors. 
Rejection, when manifested by overstrictness or punishment and 
cruelty, produces in the child a hostility towards such a parent. This 
hostility then spreads to anything that stands for power or authori¬ 
ty. He rebels against authority in general.. To escape punishment 
from his father he starts lying. He plays truant from home and 
wanders. He may associate with companions like himself and become 
a member of a gang. He may take to gambling and may commit sex 
offences. Stealing may occur as a result of the influence of the gang. 
Very often the stolen article, particularly if it belongs to the reject¬ 
ing parent, stands (in the unconscious mind) for the love he craves 
from that parent. Another unconscious motivation of stealing may 
be to get even with or to spite the father by bringing a slur on the 
family name. At school also he may have difficulty in adjustment. 
He rebels against the teacher (who is a parent substitute) and dis¬ 
obeys him. 

The results of rejection may best be summed up as follows: 

“.Affection for a child in his own or a substitute home is for¬ 

tunately so general that its immense biological role in development 
may be overlooked, much as the need for oxygen might be overlooked 
by the uninf ormed who had never seen or experienced suffocation. 
Rebuke or punishment does not of itself provide a motive for the 
child. It only underlines the withdrawal of approval. The strict, 
but loveless home may produce a severe delinquent. 

This primary need of the child (need for stable and secute affec¬ 
tion) cannot well be overemphasized. The moral aspect is also imr 
plicit in that the child will adopt the values of those whom it loves, 
admires and desires to emulate, and rebel against the code of those 
who owe but deny it affection. Thus a child may be emotionally stable 
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and well adapted to parents who are themselves antisocial in out¬ 
look and so become a delinquent.”* 

PUNISHMENT 

Punishment is still considered by a number of parents and tea¬ 
chers alike as a panacea for the behaviour problems of children both 
at home and at school. It is common experience in a child guidance 
clinic to hear parents saying that every method of “correcting’ the 
child) has been tried, not failing to add that punishment has also been 
tried but unsuccessfully. Nothing is more detrimental to the psy¬ 
chological development of the child than the evils resulting from pu¬ 
nishment, particularly corporal punishment. In order to avoid it 
the child may resort to deceit and lying. It deepens the child’s sense 
of inadequacy and the feeling of inferiority, particularly if the punish¬ 
ment appears to the child to be unreasonable, xuifair and unjustly 
severe. If often resorted to, it causes in the child a feeling of rejec¬ 
tion and hostility. Ultimately he may rebel and take to antisocial 
activities. 

' ’ Corporal punishment should have no place in the ‘treatment’ of 
behaviour disorders and should be condemned. Infliction of pain in 
some of the erotogenic zones may be accompanied by a certain amotmt 
of pleasurable feeling, and frequent repetition of this pleasurable 
feeling may cause a desire for it to become fixed. Later on this desire 
may lead to a sexual perversion called masochism. Corporal punish¬ 
ment must be avoided. If it has to be used, let it be used sparingly 
and as a last resort with a full explanation as to why it is used. 
Punishment must be explicable to the child, fitting to the fault, short 
and to the point. It is high time that this age-old remedy for ‘cor¬ 
recting’ the child becomes obsolete. 

PARTIALITY, FAVOURITISM AITO UNNECESSARY COMPARISONS 
The results of unequal treatment of siblings are evident. It 
tends to foster a spirit of unhealthy rivalry, jealousy and hatred in 
the mind of the child who is the victim of this attitude. The child 
may feel rejected and unwanted. He may feel that he is not com¬ 
ing up to the expectetions of his parents which may increase his feel¬ 
ings of inferiority. Not only the parent but the sibling with whom 
he has been compared unfavourably becomes the object of his hosti¬ 
lity. It makes adjustment at home and at school extremely difficult. 
Unnecessary comparisons are odious and should never be made in the 
presence of others. 

FEEDING OF CHILDREN 

Some mothers have a very neurotic attitude regarding the feed¬ 
ing of children. They believe that the child should never miss a meal 
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and must eat a certain quantity of food in order that he may deve¬ 
lop into a physically healthy child. .Constant nagging about food is 
harmful. No greater disservice can be done to the child’s health 
than coercing him to eat more in the hope of making him fat. He 
learns that if more fuss is made, more attention and sjunpathy are ob¬ 
tained by not eating, than by eating. Food fads or refusing to eat 
and sulking at the time of.meals become weapons to seek more and 
more attention and dominate the household Missing a meal has 
never killed a child. His sulking should be ignored. If he refuses to 
eat he should be told that his dish would be kept for him for some 
tiihe, say half an hour or so, after which it would be taken away and 
he would not get food tiU the next meal. If this procedure is strictly 
followed the habit or refusing food or sulking at meal time very often 
disappears. 

QUARRELS BETWEEN PARENTS 

Discord between the parents resulting from frequent quarrels 
between them is one of the common causes of juvenile delinquency. 
One of the most fundamental needs of the child, viz, need for security, 
can only be satisfied if the child feels that both his parents love him. 
He may take the side of one parent and start hating the other. Such 
a state of affairs is bound to lead to obstacles in the smooth develop¬ 
ment of the child’s personality. 

INCONSISTENT DISCIPLINE 

Very often parents punish a child for a certain piece of mischief 
but at other times when they are in a good humour, not only do they 
overlook this mischief but may even applaud it. The child fails to 
understand whether that particular act of mischief is looked upon 
with favour or disfavour. Often parents openly disagree regarding 
the methods of upbringing of the child. This leads to emotional in¬ 
security in the child. The parents should discuss their differences 
privately in the absence of the child. They should present a united 
front regarding the mode of upbringing of the child. 

NEUROTIC ATTITUDE OF GRANDPARENTS 

Inconsistent discipline i.s most likely to occur when parents and 
grand-parents openly differ in their attitude-fd the child. The child’s 
training suffers’. - He -wonders whether his parents or his grand-pa¬ 
rents are right. He may learn to obey his indulgent grandparents 
and disobey his parents or vice versa. * In soihe instances, taking ad¬ 
vantage of the situation he learns to play off the generation against 
the other, . . . ' ^ 
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CONCLukoN 

The conclusion may best be quoted in Leo Kanner’s^ own words: 

“If, as we have seen strained relations between members of the 
.'family may, directly or indirectly, so affect a child as to create per- 
• sonality disorders, it is obvious that the specific form of association 
between the parents .and the child himself must be of particular sig- 
.nificance in the formation of his character and habits. It is espe¬ 
cially the managements of his domestic socialization and the prepa¬ 
ration for faultless communal adjustment that may seriously deviate 
' from sound and sane standards. Most parents do their job well, with 
the use of common sense and the knowledge that child must be 
given a chance to grow into healthy manhood and womanhood, to re¬ 
ceive protection when and where it is needed, to be fed and clothed 
and educated properly, and to develop responsibilities of his own in 
due time. 
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THE ANNUAL CONFERENCE OF THE ASSOCIATION OF 
PHYSICIANS OF INDIA 

Impressions of a Correspondent 

The Sixth Annual Conference of the Association of Physicians of 
India was held in the Medical College in the historic city of Amritsar 
on the 2nd, 3rd and 4th March, 1951. 

One could get an excelfent view of the Golden Temple surround¬ 
ed by the Lake and the Golden Towers from the air which was more 
-impressive, than when seen from the ground; that alone is worth the 
pilgrimage to the city. 

Amritsar has been playing a considerable part in the struggle 
for freedom of India. The tragedy of Jallianwalla Eagh has been 
known to all Indians for the last 22 years. But since 1946, the peo¬ 
ple of Amritsar, by their sacrifice and suffering, have realised the 
Value of freedom which people in other parts of India have not. The 
main streets of Amritsar have been shattered and destroyed by fira 
and commvmal riots just before the partition of the country and to¬ 
day, one only gets an insignificant idea of the destruction of the pro- 
.'perty in this historic city. 

In such a place, the medical profession had organised to invite the 
annual celeberation of the Association. All practitioners and tea¬ 
chers, whether general practitioners or teachers in anatomy, patho¬ 
logy or surgery, contributed their share towards the success of the 
meeting. One and all were very hospitable. Students and doctors 
went out of their way to make the delegates comfortable and house 
them comfortably in their own houses, in the best hotels of Amritsar 
and the best places available, like the Circuit House. The delegates 
were spared all expenses. Not only did the doctors of the town show 
interest in the delegates but also the City Fathers who organised a 
very pleasant function in a specially erected colourful shamyana in 
the beautiful gardens of Rambag to welcome the delegates. The 
President of the Municipality, in welcoming the delegates, gave the 
history of the town and the part played by it in the struggle for 
freedom and in the trade of the country. His speech was delivered 
in beautiful flowery Hindi. The Textile Manufacturers’ Association 
also gave a supper party to the delegates, showing that even trade 
was interested in the affairs of the medical profession of the city. 

The social side of the Conference was nicely arranged and orga¬ 
nised by the medical profession. The delegates were entertained 
with sumptuous meals at private houses and at a banquet in the Me- 
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dical College Hall to which all the luminaries of the town were invit¬ 
ed. The toast of the association was proposed by Dr. A. N. Goyle, 
Principal of the Medical College and Chairman of the Reception Com¬ 
mittee. The Chief Minister, Dr. Gopichand Bhargava, who was un¬ 
able to come to the opening session, made it a point to be present at 
the lunch and to address the Coxiference regarding the work done by 
his government towards improving the health of the people of the 
Province. The Indian Medical Association of the town welcomed the 
delegates to a tea party in its Hall on the first day of the meeting.. 
Even though a surplus province, they had restrictions on serving ce¬ 
reals at all these parties. However, non-rationed articles were avail¬ 
able in such plentiful quantities that it gave some idea of the rich 
high protein nutritious diet consumed by this martial province of 
India. 

Individually and collectively, the medical profession had organis¬ 
ed sight-seeing and visits to the hospital; also visits to the border 
between India and Pakistan. Even though some of the members, 
were housed at different places far apart from each other, private 
transport was available to each of the delegates at any time of the 
day and night. Local organisers were always willing to undergo any 
inconvenience to themselves. The Medical Fraternity of Amritsar 
should be congratulated for such excellent arrangements both on the- 
social and scientific side for the meeting of the Association. 

The organisers had taken advantage of the presence of a num¬ 
ber of all India doctors to arrange addresses by them to the local 
medical students. 

The proceedings of the conference were conducted admirably by 
the able President Dr. P. Kutumbiah, Principal and Professor of Me¬ 
dicine, Christian Medical College, Vellore, who impressed the Confe¬ 
rence by his simplicity, efficiency and oratory. His presidential ad¬ 
dress was full of the things needed for the advancement of medical, 
science in this country. His speeches at various social functions were 
to the point and adequate replies on each occasion and everyone 
was happy at the choice of the person for the high office of the Pre¬ 
sidentship of the Association. 

The members of the Association had long informal meetings in 
order to find ways and means of improving the affairs of the Asso¬ 
ciation, and they were satisfied with the new suggestions to be adopt¬ 
ed by the Association. 

On the scientific side, the Conference had a successful session, 
and, twenty-three papers were read in three days, out of which ten- 
instructive papers were contributed by the local members of the pro¬ 
fession. One or two of the twenty-three papers read were most disap- 
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^pointing but one has to put up with them with a view to encourage 
^members of the Association to contribute to the advancement of me¬ 
dicine. As usual in India, there were some last minute cancellations. 

In the symposium of. anaemias. Miss Chaudhuri (New Delhi) re¬ 
viewed the work done by her. during the last three years on anae¬ 
mias in women. J. C. Patel (Bombay) drew analogy between Ad¬ 
disonian Pernicious Anaemia and Tropical Macrocytic Anaemia, and 

• considered that aetiology in Tropical Macrocytic Anaemia might be due 
to deficiency of protein along with deficiency of absorption of various 
factors like folic acid and vitamin Bj 2 , but besides the quantitative 
and qualitative deficiency there should be very little difference. 

• Chhuttani (Amritsar) had collected a large number of cases of Koilo- 
nychia and worked out its incidence. He also pointed out that sub¬ 
acute combined degeneration was not uncommon. B. B. Bhatia 
(Lucknow) still considered toxins as an aetiological factor in anaemia 

■of Ankylostomiasis. K. N. Gour (Agra) reviewed cases of anaemia 
with gastrointestinal symptoms during the last 5 years. S. S. Ugran* 
kar (Bombay) narrated the part played by liver, folic acid and vita¬ 
min Bi 2 in the treatment of anaemia. M. L. Pathak (Amritsar) told 
the audience his experiences of blood transfusion in anaemias. Gur- 
buxsh Singh (Amritsar) and K. S. Mathur (Agra) gave their expe¬ 
riences with intravenous iron in hypochromic anaemias. G. Coelho 
(Bombay) gave the incidence of rheumatic fever in children in Bom¬ 
bay, while R. P. Malhotra (Amritsar) analysed 200 cases of coronary 
thrombosis. Singh (Orthopedic surgeon, Amritsar), viewed 70 cases 
of Sciatica from a physicians angle. K. L. Wig (Amritsar), M. L. 
Aggarwal (Amritsar) and S. Sen (Delhi) reviewed lung suppuration 
from medical, radiological and therapeutic side. A little higher 
level of discussion following the papers is desirable. 

On the whole, the Conference was a success. The invitation of 
X)r. Bankat Chandra of Hyderabad to hold the next Conference at 
Hyderabad was accepted by the Association. 
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THE TREATMENT OP ULCERATIVE COLITIS, Beaumont, G. E.: B.M.J. 

3: 937-939, 1950. 

The treatment of ulcerative colitis being varied the author has put 
forward two illustrative cases and has outlined the treatment he follows. 
In case 1, a married woman aged 31 years was admitted to hospital with 
a history of recurrent attacks of diarrhoea containing blood and mucus 
and occurring more at night, for the last two years. The stools were accom¬ 
panied by severe griping abdominal pains. She looked ill, was pale, and 
thing and had lost over 2 stones in weight. Examination showed that the 
mucous membrances were very pale, the teeth carious and the blood pres¬ 
sure 100j70 mm. Hg, Her temperature was raised to about 102 deg. P in 
the evening, falling to 99 deg. or 100 ,deg. P in the morning. The 
abdomen was distended .with gas and the tiansverse and descend¬ 
ing colon were palpable. The bowels were opened on an average of six 
times by day and six times by night. The agglutination tests were nega¬ 
tive to typhoid, paratyphoid, dysentry and paradysentry groups of orga¬ 
nisms. The stools only showed pus cells, red corpuscles and macrophages. 
On culture only Bact. coli types of organisms were grown. The blood exa¬ 
mination showed a severe hypochromic anaemia. Sigmoidoscopic exami¬ 
nation showed nunaerous bleeding ulcers about 5 in, from the anus. In the 
treatment of such cases as these, the author recommends a blood trans¬ 
fusion to raise the blood count to normal, to testore the plasma albumin 
and to effect an adequate mineral concentration in the blood. This case 
received three pints of blood. The patient was given gr. of phenobar- 
bitone three times a day to calm her, and 1)200 gr. of atropine sulphate in 
water by mouth three times a day to cut down vagal and sacro-pelvic para¬ 
sympathetic nervous impulses to the colon. Bismuth and kaolin preparations 
must not be given, as they may cause caking of the intestinal contents and 
pressure necrosis of the intestine. For the severe abdominal pain, 15 mm. 
of Tn. opium in water was given. Within 10 days the patient felt much 
better. The stools were three in number in 24 hours.' The temperature 
however was still raised in the evenings. In addition to the above treat¬ 
ment the patient was given sulphaguanidine'1 G. every six hours for two 
weeks, vitamin E complex two capsules daily and 4 ml. of hepastab intra¬ 
muscularly every 4 days. The diet recommended was of high protein, high 
caloric and low residue one. After two months there was no diarrhoea, no 
blood in the motions, no abdominal pain, but also no gain in weight. A 
month after this, she had a relapse of the condition, but not of the same 
degree as before. A blood transfusion of 2 pints was given and she felt 
better, had good appetite and was gaining weight at the rate of 31^ lbs a 
week. After another 9 months she had another relapse. A blood transfu¬ 
sion was given again and in addition to this phthalyl-sulphathiazole 1 G. 
3 times a day for 2 weeks was given orally and transentin. 75 mg. tablets- 
1 or 2 a day fot the abdominal pain. After ^his treatment the patient felt 
much better and has no complaints since. 
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In the second case, the author was asked to see a married man aged 
-45 years, suffering from the same complaint in whom the nervous or psy- 
•chological symptoms were more in evidence. This patient was worried 
about his financial commitments and often had digestive troubles with diar¬ 
rhoea whenever he was over worked. Blood examination showed a mode- 
xate degree of hypochromic anaemia, the stools contained mucus and 
blood, but no abnormal organisms were found on culture. The corrected 
sedimentation rate was 18 mm. at the end of one hour. The temperature 
was normal. This did not appear to be a very severe case of ulcerative 
colitis, and the psychological factor was a much more prominent feature 
than in the case previously described. The patient was given a course 
of phthalyl-sulphathiazole 1 Gm. 3 times a day for 14 days together with a 
high caloric, high protein diet, 200 mg. of ascorbic acid daily and 6 gr. 
tablets of ferrous sulphate thrice daily. In 15 days the stools were con¬ 
trolled and in a month’s time the patient was discharged and sent home in 
a good condition—having gained 2 lbs and passing one stool in 24 hours 
"with a little mucus, but no blood. In this case no transfusion was given 
as the anaemia was not severe. 

The cause of ulcerative colitis being unknown, treatment must be symp¬ 
tomatic, and repeated transfusions are of the greatest value. The ultimate 
results, however, are very unsatisfactory. 

Eric Coelho. 


3RONCHIETASIS, Lander, F. P. L.; B. M. J. 2: 1486-1488, 1950, 

Aetiology—The most common causes of bronchiectasis are the respi¬ 
ratory disorders of childhood. First and foremost is whooping cough, fol¬ 
lowed by measles with its attendant bronchopneumonia, primary lung tuber¬ 
culosis, bronchitis and asthma and inspired foreign bodies including debris 
from nasal and oral infections, in that order of frequency. In adults, past 
diphtheria claims a few cases. Pulmonary tuberculosis plays an important 
role as life advances. In middle and later life, bronchial carcinoma claims 
=3, large number of cases. 

Symptoms and signs—^Many cases are completely symptomless. Those 
that produce symptoms come with a very characteristic history of recur¬ 
rent attacks of respiratory disease. Bronchitis, pneumonia and pleurisy 
recur and recur, and in the intervals between they have chronic cough with 
copious purulent sputum which may disappear in the summer or during 
dry weather. Occasionally slight haemoptysis may occur. When the in¬ 
fection is more virulent, the child may be stunted and if a large portion 
of the lung is involved, dyspnoea may be a prominent feature. As adult 
life is attained, the acute episodes become less frequent but without ame-. 
lioration of cough and sputum. Dyspnoea becomes more pronounced now, 
and is often distressing. Occasionally haemoptysis may be large. In a 
few cases, haemoptysis at infrequent intervals may be the only complaint. 
Iri bronchiectasis, signs may show only an area of diminished breath sounds 
-to suggest that emphysema is making the deeper lying dilated bronchi, 
or signs may be of lobar distribution, with dullness on percussion, and 
-either absent breath sounds or loud bronchial breathing or rales in the sus- 
tiected area. Displacement of the heart to the affected side is present in 
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-unilateral cases. When the upper lobe is at fault, deviation of the trachea • 
to the affected lobe is found. Clubbing of the fingers is a variable finding 
-and depends on the extent to which the lung is involved rather than the 
degree of dilation or the intensity of infection. Bronchiectasis is most 
common in the lower lobe. The involvement of isolated segments of the 
lungs also occurs frequently. Radiological appearance:— The ultimate diag¬ 
nosis of bronchiectasis depends on the display of dilated bronchi outlined . 
by a radio-opaque oil but the diagnosis can be made with some degree of . 
certainity from a plain roentgenogram. The roentgenographic changes are 
of two main varieties (1) atelectasis and (2) compensatory mechanisms 
which attend collapse: localized emphysema displacement of the mediasti¬ 
num, and distortion of the diaphragm. The dilated bronchi themselves 
throw no shadow. At times the dilated bronchioles and alveoli have a 
"soap-bubble” appearance. 

Treatment—^The treatment is aimed at eradication of the infection in 
-the dilated bronchi and this is accomplished by postural drainage of the 
patient at frequent intervals so as to empty his bronchi, and by giving him 
.a specific drug against the organism detected in his sputum. The posture 
of the patient depends on the bronchi which are affected. If they are an¬ 
terior to the bifurcation of the trachea, the patient should lie on his back 
on a bed with the foot raised 6 to 9 inches from the ground. If the left 
lung is affected, he should lie partly on his right side, if the right lung is 
involved, he should lie partly on his left. If the affected bronchi is posterior 
to the bifurcation of the trachea the patient must lie on his face on the 
affected side. At first, sleeping all night in this position is necessary; dur- ' 
ing the day, more drastic postures like hanging over the edge of the bed 
with the head vertically down, should be adopted. The best results are 
obtained with combined postural and penicillin treatment. Half a million' 
units of procaine penicillin should be injected intramuscularly for 
14 days in those individuals where sputum showed penicillin sen¬ 
sitive organisms. In those cases where there are a preponderance 
-of gram negative organisms combined streptomycin (1 G. a 

day) and penicillin should be given. In those cases where there 
is a large amount of sputum and widespread disease, penicillin by inhala¬ 
tion may also be resorted to. The inhalation can be given by means of a 
Collinson inhaler or by atomizers, the amount given by inhalation being 1 
lac units in 5 ml. repeated 3 to 4 times a day. With advances in surgical 
technique in recent years, lobectomy and pneumonectoniy are safe proce- 
dures. The mortality from these operations i^ less than the overall morta- ’ 
lity from bronchiectasis. For this reason many physicians and surgeons ' 
advocate operative treatment in all cases of bronchiectasis. This‘should 
not be the rule unless the patient has had the full benefit of a course of 
postural drainage and penicillin treatment, nor should operation be advis¬ 
ed for at least a year after the presence of a bronchiectatic condition has 
been first demonstrated. 

Complications—The commonest complaint is chronic bronchitis. Tuber¬ 
culosis occurs" not infrequently. Cerebral abscess is a complication in the 
more severely infected cases. Amyloid disease is a very rare complication. 

Prognosis— The outlook for uninfected cases of bronchiecta-, 
•Sis is good Such patients, can marry, have children and live to a ripe old' 
■age; there is a likelihood of a second infection but with the advent of the 
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antibiotics this complication is not serious. Where the infection is viru¬ 
lent, death may result in a few months after the onset or during a succeed—' 
ing lung infection but antibiotics will come to the rescue and render the ' 
case suitable for surgery. Where the disease is widespread, beyond the “ 
scope of surgery and cannot be controlled by antibiotics, the outcome is 
poor. These cases however are rare. During the first year of the disease 
there is always the possibility of re-expansion of the lung and that the- 
infection may die out with consequent disappearance of bronchiectasis. ' 

Eric Coelho. 

ORALLY ADMINISTERED ANTIBIOTICS AND THE VENEREAL ' 

DISEASES, Willcox, R.R.; Nature, 166:466-468,1950.1 table, 27 references. ' 

The author, a famous venereologist, reviews the use of four potent an¬ 
tibiotics—^Penicillin, Streptomycin, Aureomycin, Chloramphenicol—in ve¬ 
nereal diseases. Among them, they cure all the venereal diseases. 

Streptomycin is ineffective when given by mouth. However, oral peni¬ 
cillin is sometimes used. 

Chancroid: He considers sulphonamides the first choice. Streptomycin. 
ehould be used for sulphonamide-resistant cases; Aureomycin for strepto¬ 
mycin-resistant cases. 

Gonorrhea: Penicillin is a drug of choice but a follow-up for 6 months 
is necessary for detecting mixed syphilis. The U.S. Navy has used oral 
penicillin tablets in the dosage of 250,000 units as a prophylactic. All the 
three sintibiotics given orally are capable of curing gonorrhea. 

Granuloma Inguinale: Streptomycin is the drug of choice. Aureomy- , 
cin and chloramphenicol may be used to reinforce the action. 

Lymphogranuloma venereum: Sulphonamides take first preference. 
Other antibiotics may have doubtful effect. Penicillin given parenterally is- 
the most effective of the antibiotics. 

Non-specific Urethritis: Sulphonamides and streptomycin share equal 
honours in the treatment of this condition. Aureomycin and chloramphe¬ 
nicol may have some action. 

Syphilis: Aureomycin and chloramphenicol have some action on the 
Treponema pallidum but are inferior to parenteral penicillin. Oral peni¬ 
cillin will be required in extravagant doses and is too risky for a serious di¬ 
sease like syphilis, but may be employed for weak babies with congenital 
syphilis. The author has given a table of the drugs of choice for different, 
venereal diseases which is reproduced below: 

Disease First ’ Second 

Chancroid Sulphonamides Streptomycin 

Gonorrhea Systemic Penicillin Streptomycin 

.Granuloma inguinale Streptomycin Systemic penicillin . 

Lymphogranuloma ve- Streptomycin Aureomycin 

nereum Sulphonamides Aureomycin 

Non-specific urethritis Streptomycin Aureomyciii 

Syphilis Systemic penicillin More penicillin 

‘ Oral antibiotics are second choice drugs, but they can,have a prophy 
lactic value. 

' ■ j. C., Patel. : 
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SURGERY 

.THE REPLACEMENT OF BLOOD VESSELS BY POLYTHENE TUBES, 

Moome, H. D.: Surg. Gynac. Obstet 91: 591-600, 1950. 5 figures, 2 tables, 

' 16 references. 

- The author reviews the methods used to replace damaged blood vessels 
and the unsatisfactory nature of the results stimulated the experimental 
study of the problem. 

Tuffier and Magins had used paraffin buried silver tubes, Murray and 
James used glass tubes with large doses of heparin, with poor results. 
Blakemore and associates used vitallium tubes in 15 dogs with one suc¬ 
cess where the tube remained patent for'5 days. ‘ Vein grafts have been.- 
found more successful. 

De Bakey and Simcone and Mustard mention the use of plastic tubes 
in man Hufnagel used perspex tubes with success in dogs and Donovan 
described the use of polythene tubes in dogs. The author describes the use 
of polythene tubes to replace lengths of the thoracic aorta in 20 rabbits 
Tubes were of 2.5—3 mm. internal diameter except in 2 rabbits where 4 
mm. diameter tubes were used. The rabbits were anaesthetised with pen¬ 
tobarbitone and artificial respiration with a small physiological pump ef¬ 
fected by means of an endo-tracheal tube. The aorta was cut completely 
except in the earliest experiments where it was only partially divided. The 
polythene tube 14—^26 mm. long was introduced with care not to push up 
the intima and secured by ligatures at both ends. No anti-coagulants were 
used. Arteriograms were taken to establish patency. Some were killed at 
varying intervals to note the condition of the tube and 4 were alive and 
well 3^ to 101/^ months after operation. In postmortem findings the tube 
seemed normal in all respects even in those where a thrombus had formed 
at the junction of tube and aorta. A strong capsule around the tube firm¬ 
ly attached it above and below and appeared within a few days. Microsco¬ 
pically the layers of aorta ceased abruptly between the sutures to be re¬ 
placed by dense collagenous tissue about the same thickness or in some 
places thicker than the original wall and in these cases at the end there was- 
the beginning of endothelial lining inside the tube. The same method was- 
used to replace lengths of the internal jugular vein but in all 6 animals 
clotting had occurred by the time a venogram was taken. 

Eustace J. De Souza 

r , 

INTUSSUSCEPTION IN CHILDREN—ITS DIAGNOSIS AND TREAT¬ 
MENT, Nordentoff, Jens Munck: Overseas Postgraduate Med. J. 5: 76-' 
^ 86, 1950. 

The author in evaluating the conservative operative methods of 
treatment traces the history of the barium enema method and why it was 
abandoned in some countries and why apparently revived in others. 

In stressing the radiological diagnosis, the straight film in recumbent- 
position is used to estimate the gas distension and also whether large or 
small bowel is involved. The diagnostic barium enema is given, if not 
contraindicated by a possibility of appendicitis. The “intussusception, 
figure" is likened to a "fork | figure,” and is the commonest form. If the ba- 
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lium has advanced for some distance above the intussusceptum a negative 
j)icture of the latter in the form of a filling defect will be seen. .If the in¬ 
tussusception consists of small bowel broad lines of barium shadow may” 
demonstrate that the intussusception is one that has passed through the 
ilio-caecal junction (Edberg’s sign). Pure colic intussusception may be' diag¬ 
nosed from the straight film and with barium the distance from the.fun¬ 
nel shaped termination of the jar figure to the cup shaped caput indicates; 
•the length of the intussusception. Pure ilieal intussuception is recognised.', 
if the enema flows into the small bowl. Entero-colic intussusceptions 
■constitute 80 per cent of cases and Edberg’s sign is positive. j 

The diagnosis and treatment by barium enema go hand in hand. The.' 
■diagnostic infection being made under low pressure and treatment followed:; 
by allowing the fluid to flow under a pressure of 3-4 feet. In cases of less. 
than 24 hours duration even 4-6 feet may be used but never more than 6 
leet Complete filling of the caecum and satisfactory reflux into the ileum, 
are two important radiological signs of reduction. The dangers lie in the, 
risk of thinking the reduction is complete when in fact it is not. 

The author however points out that intussusception still comes under, 
the care of the surgeon who refers the case primarily for reduction by the 
opaque enema method and if this fails or if reduction is uncertain opera-: 
■tion is necessary. ; 

Eustace J. De Souza 

■SURGICAL CONSIDERATIONS IN THE TREATMENT OP BRONCHI-' 

ECTASIS, Vest, James C.: Surg. Clin. Nr. Am.: 1299-1313, 1950. 

The author reviews the various therapeutic approaches to the problem, 
from the early non-surgical methods to the most modern advances in tech-’ 
nique where the intra-hilar individual ligation and segmental resection ope-! 
rations have been developed and generally accepted. The onset of symp-. 
tonis due to bronchiectasis are seldom recognised as such, and are often re-, 
ferred to an episode of pneumonia, whooping cough, broncho-pneumonia 
or measles. In some there is cough with increasing frequency and quanti-. 
•ties of sputum, foul and purulent, and at times containing blood. Chiefly 
a disease of the young it is rarely congenital, and in more than fifty per' 
cent of cases, bilateral, the lower lobes being most often affected. The ma-' 
jority of cases can be suspected by a complete history and physical exami¬ 
nation. Chest X-Rays and fluoroscopy supplemented by bronchography can 
demonstrate the involved bronchi in all cases. Careful technique is es-. 
sential in this last procedure. Bronchoscopy should not be omitted, lest 
foreign bodies, bronchial stenosis or a new growth be missed. Also it is 
•valuable for the removal of secretions prior to bronchography. When diag¬ 
nosis is established only resection of the affected tissue is curative. 

In aged patients or where extensive disease precludes definitive treat-. 
ment palliation and prophylaxis against recurrent pneumonitis is effected, 
by combined, antibiotic therapy, postural drainage and bronchoscopic aspi- 
Tation. While children do better, age does not preclude operation but here, 
■considerations of extensive concomitant disease, are important considera-. 
"tions. While surgery is indicated in disease of one lung, one lobe, one seg-. 
inent of a lobe or combinations of lobes, bilateral affection presents a prob-. 
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Jem. However the increased mortality and morbidity of the disease justi¬ 
fies radical treatment. Though most cases require lobectomy, in restrict- ^ 
■ed disease, segmental resection is a refinement of technique the evaluation 
of which is still to come, but even now, finds enthusiastic support. 

In the preoperative course, besides the careful general preparation of 
the patient, the elimination of tracheo-bronchial contamination is the most . 
important factor and proper antibiotic thefapy, with penicillin both intra¬ 
muscularly and by aerosol method, streptomycin and aureomycin have 
valuable effects. Drainage both postural and in some instances by bron- 
choscopic aspiration are valuable. The posterolateral approach with intra 
hilar individual identification and ligation technique is used routinely. 
Following removal of a lobe the hilar region and pleural cavity is irrigated 
and the sutured bronchus tested for any leak. The pleural cavity is drain¬ 
ed by the waterseal method in the posterior department and high anterior 
areas, and these tubes kept functioning. Re-expansion is verified by im¬ 
mediate post-operative X-Ray, and is facilitated by bronchoscopic aspira¬ 
tion. Carbon-dioxide and oxygen inhalation are used every hour to stimu¬ 
late respiration and penicillin and streptomycin given till the patient is 
■afebrile for several days. 

The previous dismal outlook has been completely changed, the author’s 
results showing a mortality of approximately one per cent. In bilateral 
•disease the risk however is greater but rapidly improving. 

Eustace J, De Souza 

METHOD FOR RELIEVING IRREDUCIBLE INTUSSUSCEPTION, Saw- 
. yer, K. C.: Am. J. Surg. 80 : 871-872, 1950. 

The author describes a simple manouvre which usually succeeds in re¬ 
ducing the terminal segment of an irreducible intussusception. After most 
■of the intussusception has been reduced one often finds that the last por¬ 
tion refuses to reduce, and in this case a resection or some other drastic 
procedure has to be attempted. The authors method often succeeds at 
i;his stage. 

The method consists of two manouvres. First, after the last stage of 
Teduction is reached and an irreducible condition found, the thumb and • 
lorefinger of the operating hand are inserted into opposite sides of the ileo- 
■caecal valve, and gentle pressure exerted. This pressure is gradually in-' 
creased in such a manner as to produce a gradual relaxation of the valve 
With a resulting dilatation. It takes a little time, the pressure being con¬ 
tinuous and increased gradually. At first the valve is felt as a very firm, 
cartilaginous like ring which is almost closed. If sufficient time is taken'' 
lor this first manouvre, the ileocaecal valve gradually relaxes and opens 
sufficiently to permit the start of the second manouvre. • 

In this second manouvre the colon is gently grasped at a point just dis-' 
"tant to the end of the intussusception, then gradually squeezed. This cau-’’ 
ses the ileum to return through the ileocaecal valve, and the manouvre is 
continued until complete reduction is obtained. Sometimes it' is helpful: 
to hold the intussuscepted ileum close to the ileocaecal valve in a position 
■that will help to guide the return of the intussuscepted portion. This method ‘ 
Is simple and very effective. 

Ei J.' Borges. 
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USE OP OXIDISED CELLULOSE AND CORTISONE IN THE PREVEN¬ 
TION OP EXCESS BONE AND PIBROUS TISSUE PORMATION. 

Stinchfield, P. E.; Journ. Bone and Jt. Surg. 33A: 739-749, 1950. 

One of the chief factors interfering with a satisfactory end result in 
joint surgery is the limitation of motion postoperatively, due to excess of 
bone and fibrous tissue formation at or near the site of surgery. The au¬ 
thors describe the results of using oxidised cellulose and cortisone to pre¬ 
vent this complication. 

Oxidised cellulose or absorbable gauze was originally used by Lattes 
and Pranz in 1945. The material is cellulose which has been oxidised by the 
use of nitrogen dioxide. It becomes anhydroglucuronic acid .which when 
inserted into the tissues produces a lowered pH. The material used is ste¬ 
rilised by formaldehyde. Experiments on dogs revealed its power of pre¬ 
venting bone formation when used locally. In one instance the oxidised 
cellulose was placed between the fragments of a fractured radius, and the 
fracture failed to unite. The cavity was lined by flattened cells making it 
resemble an adventitious bursa and here and there were minimal, if any, 
signs of bone repair. 

To test the clinical application of oxidised cellulose the author has used 
it in twenty-two joint arthroplasties and in 20 cases such as removal of 
exostosis, myositis ossificans, fixation of radial heads etc. In all these 
cases the patients Were comfortable after operation and the degree of 
motion was greater than that achieved without the use of oxidised cellu¬ 
lose. However, though bone formation was inhibited fibrous tissue forma¬ 
tion progressed normally or at an accelerated rate. Therefore it was ne¬ 
cessary to attempt some means of retarding the growth of fibrous tissue. 

Experimental work by Ragan, Howes, and their associates has shown 
that wound healing is markedly inhibited by the administration or corti¬ 
sone. There is decreased activity of mesenchymal tissues and decreased 
fibroblastic prolifeiation. Experiments on dogs were carried out to study 
the effect of cortisone on the end results of arthroplasties. Pour types of 
experiments were carried out. Pirst, as control, no cortisone was 
used. Second, the same type of arthroplasty was performed, but 25 mg. of cor¬ 
tisone were instilled in the joint. Three local instillations of 25 mg. were 
repeated at intervals of two days. Third, 25 mg. were instilled at opera¬ 
tion, and daily for three weeks 10 mg.jkilogram was injected intramuscu¬ 
larly. Pourth, no local instillation was done but 10 mg.[kilograms were 
administered intramusculaj-ly daily beginning two days prior to operation 
and continuing for three weeks. 

All the animals were sacrificed 5 weeks after arthroplasty. In the con¬ 
trol group (without cortisone) the gross hip specimens showed a great deal 
Of crepitation, excess of fli.id and markedly thickened capsule with about 
30 per cent less mobility than the dogs given cortisone. The latter group 
showed no crepitation, very little clear joint fluid, no capsular thickening 
and good mobility and hardly any inflammatory reaction. 

As a result of these experiments the authors have used cortisone in 
humans as follows: 100 mg. are injected in the traumatised joint or in ar¬ 
throplasty joints at the time of the operation and the dose is repeated on- 
the second fifth, tenth and fifteenth days after operation. On the seventh- 
day when the skin wound has healed, 100 mg. of cortisone are given intra- 
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jnuscularly daily for three weeks. The results are very encouraging though 
sufficient time has not elapsed for a final evaluation of the valuable method 
of preventing joint stiffness. 


E. J. Borges. 


BREAST ABSCESS—A RESULT OF LACTATION FAILURE, Newton, M. 

and Newton, M. R.: Surg. Gynae. Obstet: 91; 651-655, 1950. 

The development of a postpartum breast abscess may be best under¬ 
stood if it is regarded as a final stage in the failure of lactation. One of 
the difficulties of considering it as such stems from the fact that the case 
of a woman with this disease falls between the obstetrician, pediatrician 
and surgeon. 

Three factors are usually mentioned as being important in the develop¬ 
ment of a breast abscess: trauma, infection and stasis. Recent work on 
the function of the let-down reflex in human lactation makes it possible 
to clarify and co-ordinate the part played by each of these factors. The 
“let-down reflex" is a mechanism, entirely distinct from the secretion of 
milk, by which the milk which is already in the breast, is expelled ac¬ 
tively in response to the stimulation of sucking. This reflex is extremely 
sensitive to emotional stimuli and can be inhibited by pain, emotional up¬ 
heaval or fear Inhibition causes stasis in the breast and creates one of 
the factors responsible for breast abscess. Cracks in the nipple resulting 
in pain may inhibit the reflex. Emotional factors are important. In Dun¬ 
dee, Scotland, Pulton reported an incidence of breast abscess of 8.9 per 
cent between September 1941 and December 1943—a period of grave war 
and bombing anxiety, whereas the normal incidence is about 0.1 per cent. 

The use of stilboestrol does not necessarily prevent breast abscesses. 
Forty-one per cent of the 86 cases reported by the authors in this series 
had received stilboestrol some days before admission for abscess. The 
common infecting organism is the haemolytic staphylococcus aureus. It 
is unlikely that any of the commonly practised methods of nipple care 
“keep the nipples free from bacteria, though there is some evidence that 
segregation of persons harbouring pathogenic organisms in the nasopharynx 
does diminish the incidence of infections of the breast. 

Prevention of breast abscess should therefore be most concerned in 
preventing failure or lactation. , A recent study of the relation of the mo¬ 
ther’s attitude to her ability to breast feed shows that only mothers who 
wholeheartedly desire to breast feed are likely to be successful. Mothers 
who. express indifference to or dislike breast feeding usually secrete less 
milk, the let-down reflex functions less effectively in these. If we believe 
that breast milk is better for the average baby then we have the choice of 
trying to influence attitude during the period of pregnancy or of recognis¬ 
ing the inevitable and not allowing the mother to try lactation. It is also 
essential to help the let-down reflex early in the puerperium by relieving 
.nipple-pain-and .avoiding discomfort, embarassment, emotional disturban¬ 
ces and distractions both in the hospital and at home. .. 


E. J. Borges. 
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DUODENAL ULCER IN INFANCY, Hollander, M. and Stark, M.; Pedia¬ 
trics 6 : 676-685, 1950. 

Peptic ulcer in infants, is a relatively rare condition. Since 1825, only 
300 cases have been reported. Unlike adults, in infants it occurs equally 
in both sexes. It has been reported in every age group. Perforation of a gas¬ 
tric ulcer has been observed even in utero. Symptoms usually commence- 
in the new-born period between the sixth to the tenth week. A few cases with 
clinical signs and symptoms may recover without confirmation by roentge¬ 
nograms or operation. 

The' etiology of duoudenal ulcer in infancy is unknown. The authors re¬ 
view the various theories like external trauma, vascular, bacterial, chemi¬ 
cal and neurogenic disorder, which have been invoked to explain the etio¬ 
logy. The role which psychosomatic factors play in infancy is undetermin¬ 
ed, and hard to evaluate in new-born infants. 

Peptic ulcer in infancy is a typical, and diagnosis usually overlooked. 
Haemorrhage is the only definite symptom pointing to duodenal ulcer. 
Haematemesis is less frequent than melaena, and may occur alone or with 
the latter. The loss of small amounts of blood may produce a serious 
state. Sometimes collapse so acute and so .severe as to suggest perforation 
may occur. The possibility of perforation of an ulcer must be considered 
whenever there is sudden collapse in an infant When this occurs, death 
usually ensues within 24 hours. Spasm of the pylorus, and less commonly 
pyloric stenosis may give rise to vomiting. Duodenal ulcer must be borne 
in mind when symptoms s'jggesting pyloric stenosis are seen for the first 
time in an infant over the age of 3 to 4 months. Roentgenographic studies 
may occasionally reveal the lesion though not so easily as in adults. Be¬ 
cause of the danger of aspiration, lipiodol is recommended as a safer con¬ 
trast agent than barium. Treatment is surgical, indications for operation 
being perforation, haemorrhage, pyloric stenosis and pylorospasm, with 
early blood transfusions to sustain the child prior to surgery. 

The authors report a case admitted on the first occasion at the age of 
6 weeks with a diagnosis of congenital hypertrophic pyloric stenosis for 
which a Predet-Rammstedt operation was performed. The child improved 
temporarily, but was re-admitted when he was 9 weeks old. Roentgeno¬ 
grams did not reveal anything striking. Soon after admission he deve¬ 
loped melaena and haematemesis and later signs of collapse. Despite treat¬ 
ment, the child died before any surgical aid could be administered. At 
autopsy a careful search did not reveal any sign of a duodenal ulcer, though 
suspected clinically. However, after a formalin fixation, an ulcer was 
found on the posterior surface of the duodenum close to the pyloric sphinc¬ 
ter, 

P, A. Nazareth. 

‘oral penicillin ESr CHILDRBN: Dox'iadis, S. A., Emery, J. L., Ste¬ 
wart. S. M.: B. M. J.: 1: 16-18 1950. 1 table, 16 references. 

Owing to the" conflicting reports on the oral dose required and on the- 
value of antacids, the authors felt that a study on these points was neces- 
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sary before penicillin could be used ,by mouth for therapeutic purposes. 
Seventy-six children aged 2-15 years were given penicillin two or more 
hours after a light breakfast. It was in tablet form, each containing 200,000 
•units. The dose'given varied from 1000 to 7000 units per lb. of body weight. 
'Sodium citrate, 48 gr. in 1 6z of flavoured water was used as antacid and 
'was given immediately before or after the penicillin. The blood and peni¬ 
cillin serum levels were estimated by Fleming’s methods. The blood was 
•taken before the penicillin was given and three hours later. In many 
• children the blood was taken at varying intervals. A total of 208 test doses 
were given, involving 632 penicillin assays. The level of 0.06 units per 
ce. of serum was considered the minimum necessary for satisfactory the¬ 
rapy. 

The authors obtained the following results. In those children who had 
no antacid, an adequate bacteriostatic level was obtained in 55 per cent of 
the cases that received penicillin in less than 4000 units per lb of body- 
weight, in 80 per cent of those who had taken between 4000 and 5,999 units 
per lb of body-weight and in 97 per cent of the cases that were given bet¬ 
ween 6000 and 6,999 units per lb of body weight. When an antacid was 
given together with the penicillin, 50 per cent, receiving 1000 to 1999 units 
per lb of body weight, 87 per cent receiving 2000 to 3999 units per lb of 
body weight and 95 per cent receiving 4000 to 5999 units per lb of body 
weight had a bacteriostatic level three hours after taking the penicillin 
tablet. From these results the authors came to the conclusion that for a re¬ 
liable bacteriostatic level of 0.06 units per cc. three hours after the diges¬ 
tion, the single dose of penicillin should be not smaller than 6000 units per 
lb. of body weight—that is 48,000 units per lb. of body weight in 24 hours and 
that simultaneous administration of an antacid allowed a reduction of this 
dose by approximately 50 per cent. 


Eric Coelho. 


VENEREAL 

TREATMENT OF GUYCHOMYCOSIS WITH AMMONIACAL SILVER NI¬ 
TRATE SOLUTION, Franks, A. G. and Sternberg, A.: Archives of 

Dermatology and Syphilology. 62: 287-289, 1950. 

Guychomycosis, especially when due to Trichophyton rubruni) is a re¬ 
sistant condition and hence the authors tried a new treatment with com¬ 
plex silver salt in their 25 cases of fungus infections of nails and toes. 

Of the total 25, 18 were found to be due to Trichophyton rubrum and 
7 were due to Candida albicans (i.e. Monilia albicans). Clinical diagnosis 
was confirmed by culture on Sabouraud’s or corn meal media. 

Ammoniacal silver nitrate solution (P. L. Condit Co.) is a liquid of 
high purity with the follovnng proportions: silver 29.50 to 30.5 per cent: 
ammonia 9.35 to 9.^0 per cent (P.C.). Ratio of silver to ammonia was 
8.10 to 1.0. 

The solution was applied with a capillary pipette to affected nails in the 
clinic at weekly intervals. As originally suggested by Nickerson and 
White, prior to each treatment, the patient was instructed to clip and 
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scrape the nails. Slight burning or stinging sensation'may be complained 
-of. Six to fifteen treatments with an average of ten were administered. 

As for the results, 6 out of 18 cases due to Trichophyton rubrum had 
temporary improvement. In 7 cases due to O. albicans decided clinical im¬ 
provement was noted in B and no improvement occurred in the remain¬ 
ing 2. 

The authors attribute failure and success in T. rubrum cases and O. 
albicans cases to deep and superficial affection of the nails respectively. 
However Nickerson and White obtained good results even in T. rubrum 
■cases as well. 


T. K. MEHTA.- * 
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found that 790 of these had died of heart disease. 35 of these 790 
eases (4.4 per cent) showed evidence of cirrhosis of liver. This was 
found mostly in those who had either chronic or recurrent congestive 
failure secondary to rheumatic heart disease (14 of 119 cases) or to 
hypertensive heart disease (14 of 264 cases). 

Among the 4200 consecutive autopsies reviewed by Kolestsky 
and Barnebee'" there were 164 cases of cirrhosis of the liver (4 per 
cent). Of these, 74 cases were of Laennec’s cirrhosis, 31 cases of 
obstructive biliary cirrhosis, 30 cases of congestive or cardiac cirrho¬ 
sis and 15 of toxic cirrhosis. The congestive lesions comprised 18 per 
cent of the cirrhotic livers and occurred in 0.7 per cent of the total 
number of autopsies. The cardiac cirrhosis occurred essentially in 
patients with rheumatic heart disease (15 cases) less frequently in 
hypertensive patients (5 cases) and rarely in other etiological forms 
of heart disease except chronic constrictive pericarditis. Ascites and 
splenomegaly were not uncommon associates. 


TABLE I Showing the incidence oj Cardiac Cirrhosis in various types of heart 

diseases, 


Type of Heart Disease 

1 Number of cases of Cardiac 

Cirrhosis 

i 

1 

, Garvin* 

1 35 cases 

. Kolestsky 

1 & Barnbee^ 

30 cases 

Rheumatic Valvular Disease 

..14 

15 

Hypertensive Heart Disease 

1 ..14 

5 

Coronary Heart Disease 

1 O 

1 

Cor Pulmonale 

.. 1 

1 

Chronic Constrictive Pericarditis 

2 

5 

Syphilitic Heart Disease 

.. 1 

0 

Arteriosclerotic Heart Disease 

.. 0 

1 

Congenital Heart Disease 

.. 0 

1 

Unknown Etiology 

.. 0 

1 


In the experience of White,"" cardiac cirrhosis is uncommon. The 
more definite cases have been those with congestive failure due to mi¬ 
tral stenosis, with or without tricuspid stenosis, and chronic cons¬ 
trictive pericarditis. He emphasised that the liver may be engorged 
with blood and ascites may be present in such cases for a long time 
before any appreciable cirrhosis of the liver develops. In other 
cases after years of hepatic congestion, liver atrophy is found along 
with areas of regeneration, and finally a real cirrhosis may develop 
with ascites out.of proportion to the degree of dependent oedema: 

A review of over 7000 autopsies performed at the Los Angeles 
County General Hospital during 1942-46, was undertaken in 1950 in 
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a clinico-pathological study of cardiac cirrhosis by Kotin and Hall'“ 
who found 66 cases of cardiac cirrhosis among 600 cases of decom¬ 
pensation. RecuiTcnt bouts of decompensation seemed to be most 
effective in producing hepatic fibrosis. The degree of fibrosis was 
taken as tlie criterion for classifying them in four groups. 

Wahi and Mathur’ did not find any case of fully developed car¬ 
diac cirrhosis in their study of histological changes of the liver in 
congestive failure. This was attributed partly to the small number 
of cases and partlj^ to the short duration of illness of the cases stu¬ 
died in that series. Lambert” and Allison, and Menne and Johnston'* 
had reported the lesions non-existent. 

The purpose of this study is to determine the frequency and na¬ 
ture of cardiac cirrhosis from a critical analysis of the clinical data 
in 690 cases of congestive heart failure and the histological studies 
on liver tissue specimens obtained from 61 of these cases either by 
needle biopsy or at autopsy. 

MATERIAL AND METHODS 

The clinical data for this study has been ijrovided from an analy¬ 
sis of 690 cases of congestive heart failure admitted to the Sarojini 
Naidu Hospital, Agra, between January 1st, 1941 and December 31st, 
1948. The duration of heart failure, the number of attacks of car¬ 
diac decompensation, the clinical palpability of liver and spleen, aid 
the presence of ascites and jaundice were studied in all these cases. 
These cases have been classified as follows according to their 
etiology:— 


TABLE II —Etiological classification of cases of congestive heart failure. 


Etiology of cardiac decompensation 

Niimber of cases studied. 

Rheumatic Endocarditis 

.. 234 

Cor Pulmonale 

.. 222 

Hypertensive and Coronary Heart Disease 

.. 142 

Syphilitic Heart Disease 

6 

Suhacute Bacterial Endocarditis 

6 - 

Congenital Heart Disease 

1 

Miscellaneous group-anaemia 

.. 34 

heri her! 

\ 

thyrotoxicosis etc. 


Unknown etiology 

.. 45 


The weights of the livers and spleens were recorded from 31 au¬ 
topsies, and were analysed in relation to their clinical palpability. 
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The histopathology was studied in 61 cases, which included 31 
autopsies and 30 needle biopsy specimens. Biopsies were done using 
the Vim Silverman Needle (Wahi'^ Wahi and Mathur‘) and fixed in 
10 per cent formal saline. The microscopic sections were stained as 
a routine with hematoxylin and eosin stain, Van Geison stain and 
Foot’s reticulum stain. , . . 


RESULTS 

. J 

Among the 266 consecutive postmortem examinations done at 
the Sarojini Naidu Hospital, Agra, the diagnosis of cirrhosis of the! 
liver was made in 42 cases i.e. 15.7 per cent of the total. These 
included portal cirrhosis-—20 cases, post-necrotic scarring—16 cases, 
biliary cirrhosis—4 cases, syphilitic cirrhosis—1 case, and infantile, 
cirrhosis—1 case. There was no case of pigmentary and cardiac cirr¬ 
hosis. In 31 of these autopsies, heart disease was the cause of 
death, and in none of these was any evidence of cirrhosis of the liver 
recorded. 

In a critical clinical study of 690 cases of congestive heart fai¬ 
lure, the liver was found clinically palpable in 421 (61 per cent), the 
spleen in 54 (7.4 per cent) and both the liver and spleen together 
in 48 (6.9 per cent) cases. These figures excluded 14 livers and 
11 spleens, which could definitely be attributed to causes like infective 
hepatitis, malaria, kalazar, amcebic hepatitis etc. (Wahi and 
Mathur“). 


TABLE III— Incidence of liver enlargements in 690 cases c,j congestive failure. 


Etiology 

Number 
of cases 

Palpable 

livers 

1 

Percentage. 

1 

1 

Rheumatic ' 

234 

161 

68.8 

Cor Pulmonale 

222 

150 

67.5 

Hypertensive & Coronary 

142 

74 

52.1 

SjT)hilitic 

6 

3 

50.0 

Sub-Bacterial Endo 

6 

4 

66.6 

Congenital 

1 1 

0 

— 

Miscellaneous 

i 34 

13 

38.2 

Unknown 

j 45 

“ i 

35.5 


The clinical enlargement of the liver was commonest among the 
rheumatic group of cases but no corelation could be established ' 
between the size of the liver and the attacks of decompensation or its 
duration. 

Compared to the 61 i)er cent incidence of clinically palpable 
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livers, the liver enlargement by weight at autopsy was present only 
in 19.3 per cent of cases, and this figure could he further reduced to 
6.4 per cent, if the criterion for hepatic enlargement is taken as 30 
per cent above average weight. The average weight at autopsy was 

1136 Gm. against our normal average of 1300 Gm. 

Free fluid in the abdomen, sufficient to be detected clinically, 

was associated with 102 out of 690 cases (14.7 per cent) of conges¬ 
tive heart failure. In combinaiton with both liver and spleen en¬ 
largements, ascites was recorded in only 19 of the 48 patients with 
decompensation, most of whom had an icteric tinge. 

Apparent increase in the size of the liver, a palpable spleen, as¬ 
cites and jaundice were not considered adequate criteria for the cli¬ 
nical diagnosis of cardiac cirrhosis, as they might be the result of 
decompensation alone and not necessarily cirrhosis. Mathur" had 
studied hippuric acid excretion in congestive heart failure, but could 
establish no corelation between their values and the histological find¬ 
ings. While functional impairment was invariably found in right 
ventricular failure and corresponded with the extent and degree of 
cardiac decompensation, it only appeared to be an index of parenchy¬ 
mal damage rather than of its nature. 

Under these circumstances the clinical label of cardiac cirrhosis 
was given, when in addition to a palpable liver and spleen, ascites and 
jaundice, two other criteria were fulfilled—^hardness (with or with¬ 
out granulai’ity) of the liver and repeatedly ascites, recurrent in¬ 
spite of digitalisation, mercurial diuretics and paracentesis, and out 
of proportion to the generalised oedema over legs, feet and the body. 
Only 5 cases of cardiac cirrhosis were thus recorded out of 690 cases 
of decompensation i.e. 0.72 per cent of the total cardiac cases. Dur¬ 
ing the same i)eriod 131 cases were admitted with clinical diagnose: 
of other types of hepatic cirrhosis i.e. portal cirrhosis—103 cases; 
biliary cirrhosis—6 cases; infantile cirrhosis—^11 cases; S 3 ^hilitic 
cirrhosis—1 case; and malarial cirrhosis—16 cases. The last diag¬ 
nosis is open to criticism in view of the findings of Wahi'* that mala¬ 
ria-causes post necrotic scarring and not a diffuse hepatic fibrosis. 
To these cases of cirrhosis may be added some cases diagnosed as 
■endemic ascites for Arora’s' work in the department of Pathology 
has conclusively proved that in 20 per cent of the cases of endemic 
ascites, the liver shows changes of diffuse hepatic fibrosis. 

The diagnosis of 3 out of these 5 cases of clinically diagnosed 
cardiac cirrhosis has been confirmed by liver biopsy. These cases 
were associated with chronic rheumatic endocarditis in 3 cases, hy¬ 
pertensive heart disease in 1 case and constrictive pericarditis in 1 
■case. 
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TABLE IV —Sunimavy of 5 cases diagnosed as cardiac cirrhosis clinically. 


Case No. || 

Caste, 
sex and 
age 

Diagnosis 

Duration 
of de¬ 
compen¬ 
sation 

1 

Clinical description 
of the liver 

1 1 

H.F, 45 

Rheumatic mitral steno-. 

4 years 

Liver 5”, moderately 



sis with congestive hearH 


hard, finely granular. 



failure. 


slightly tender. 

2 

H.M, 11 

Rheumatic mitral steno- 

^ 2 V 2 years 

Liver 4”, hard, sharp 



sis, auricular fibrillation 


lower border, not ten- 



with cardiac failure. 


der. 

3 

H.M, 60 

Hypertensive congestive 

1 year 

Liver 3” moderately hard. 



heart failure 

1 1 

1 tender. 

4 

H.M, 16 

Constrictive pericarditis 

6 months 

Liver 3”, hard, not 



with cardiac decompensa- 


tender. 



tion. 

6 years 

Liver 4", moderately 

5 ! 

H.M, 20 

Lutembacher syndrome 


hard, sharp lower bor- 



with congestive failure. 


I der, not tender. 


The chief pathological changes seen in the liver in cases of con¬ 
gestive heart failure are:— 

l. Dilatation of the sinusoids with cloudy swelling of the liver 
cells and hsemorrhages due to rupture of distended capillaries 
(Pig, 1), These are the earliest changes in passive congestion 
of the liver, and invariably foimd in all cases either alone or in con¬ 
junction with other microscopic changes described later. The atrophy 
of liver cells is found adjacent to the central vein of tlie hepatic lo¬ 
bules, while cloudy swelling is much moriS marked in the areas close 
to them. Hsemorrhages found in these cases are due to the over¬ 
whelming distension of capillaries with venous blood, their rupture 
and escape of that blood in the intercapillary spaces formerly occu¬ 
pied by the liver cells. 

n. The liver cells show extensive cloudy swelling and fatty dege¬ 
neration with or without much dilatation of sinusoids. The cells 
are swollen with granular light staining cytoplasm and sinusoids are 
thinned out (Fig. 2). 

m. Necrosis of the liver cells with or without cellular infiltra¬ 
tion. Nuclear changes are evidenced by fragmentation, distortion of 
shape and disappearance. The cytoplasm is granular, the cell out¬ 
line distorted, and the polygonal shape lost. This necrosis is most 
marked in the central third of the hepatic lobules (Pig. 3). Pat¬ 
ches of cellular infiltration consisting of monocytes, lymphocytes 
and plasma cells were present (Pig. 4). 

IV. Hepatic fibrosis. 

(a) Central fibrosis.—Fibrosis when present is most commonly 
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Fig. 1. Dilatation of sinusoids with 
cloudy swelling of liver 
cells. Hematoxylin and eo- 
sin stain x 50. 

Fig. 2. Liver cells showing exten¬ 
sive cloudy swelling and fat¬ 
ty degeneration. The sinu¬ 
soids are thinned out. He¬ 
matoxylin and eosin stain x 
215. 

Fig. 3. Liver cells showing central 
necrosis. Hematoxylin and 


eosin stain x 100. 

Pig. 4. Patch of cellular infiltration 
consisting of monocytes, 
lymphocytes and plasma 
cells. Hematoxylin and eo¬ 
sin stain X 215. 

Pig. 5. Replacement fibrosis in the 
central third of the liver 
lobule. The dilated central 
vein can be seen. Hema¬ 
toxylin and eosin stain x 
430. 
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met with in necrotic areas (post-necrotic scarring) and around the cen¬ 
tral vein. In the early stage there is condensation of the reticulum, 
while in the late stage adult fibrous tissue is demonstrated by Van- 
Gieson stain (Fig. 5). 

(b) Periportal fibrosis—^Increase in periportal fibrous tissue of 
tlie adult type has been met wnth in a few cases either alone or usual¬ 
ly in combination with post necrotic fibrosis. In the latter case the 
fibrosis in the central part of the lobule was greater. Occasionally 
connective tissue bridges have been noted between the central field 
and portal triads (Fig, 6). 

(c) Patchy fibrosis—^Patches of fibrosis in association with pat¬ 
ches of necrosis are not an uncommon finding (Fig. 7). 

(d) Perilobular fibrosis—It is not a common feature but has 
been seen in a few of our biopsies. (Fig. 8). 

(e) Extensive hepatic fibrosis with destruction of architectural 
pattern. This was met with in three biopsy cases. It was usually 
associated \vith post necrotic fibrosis and periportal fibrosis seen in 
the same specimen under different fields of the microscope (Fig. 
9). We did not come across true cirrhosis (diffuse hepatic fibrosis) 
witlr regenerating liver lobules. 

COMMENTS 

Hepatic fibrosis, as a result of repeated attacks of congestive 
heart failure or prolonged progressive decompensation without appa¬ 
rent remissions, is a definite identity. We are also convinced that 
the extreme structural distortion and the extensive fibrosis and rege¬ 
neration uniformly seen in Laennec’s cirrhosis does not develop in 
cardiac decompensation. 

Under such circumstances there is no wonder that the criteria 
for the diagnosis of cardiac cirrhosis and their interpretation have 
differed with different authors, Lambert and Alison” and Meime and 
Johnston” found them non existent; Boland and Willius’ and White" 
considered them uncommon; Kersner”, Garvin’, Kolessky and Barne- 
bee”, and Kotin and Hall” held them moderately frequent. 

We would like to suggest that the term cardiac cirrhosis can¬ 
not be properly applied to the liver, which is the seat of chronic pas¬ 
sive hyperemia, as there is no fixed pattern of fibrosis. This term 
should therefore be dropped. However, hepatic fibrosis of cardiac 
decompensation is not uncommon. It may be classified according to 
its site as:—(1) Central (2) Periportal (3) Patchy (4) Perilobular 
(5) Extensive. 

The primary injurious factor is the passive hyperemia itself. 
Strong clinical, anatomical and experimental evidence has been pro- 
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•duced by Oertal’", Bolton^ Lambert and Allison”, Keefer and Res- 
nik”, MacCalluim" and others in favour of the conception that the 
'Changes are probably due to prolonged anoxaemia, which accompa¬ 
nies venous stasis and is most severe in the central regions. The 
blood is not sufficiently aerated in the lungs due to the slowing of 
the circulation, oedema of the lungs and shallow breathing. The 
■capillary stagnation produces high oxygen utilisation and thus grea 
ter reduction of blood. The blood passes very slowly through the 
sinusoids, so whatever available oxygen is there, is taken up by peri¬ 
pheral cells and none is made available for the central cells, which 
thus get necrosed. Degeneration and necrosis of the parenchyma 
are followed by condensation of the stroma and finally by prolifera¬ 
tion of the fibrous connective tissue. Post necrotic fibrosis especial¬ 
ly near the central veins is therefore the commonest site for hepatic 
fibrosis. 

Himsworth and Glyn' have suggested on the basis of expe¬ 
riments on rats that the restriction of circulation through the liver 
produces a deficiency sta.le—deficiency of amino-acids particularly me¬ 
thionine, which will govern the distribution of the necrosis of liver 
ceils followed by fibrosis. Malnutrition is further caused by restric¬ 
tion in diet, lack of appetite and impaired absorption in congestive 
heart failure. That malnutrition plays some part is further sup¬ 
ported by our finding in quite a number of these cases of fatty 
•changes, which are a recognised pr,e-cirrhotic condition in cases of 
dietary cirrhosis. This is important from the point of view of treat¬ 
ment of these cases. 

The impairment of circulation predisposes the liver to infection 
and injurious agents. It is possible that additional factors in necro¬ 
sis and ultimate fibrosis are toxins, as suggested by Mallory.” 

When, as a result of multiple factors associated with repeated 
•episodes of decompensation, there is extensive hepatic fibrosis, the 
•clinical diagnosis is suggested by the presence of a hard liver, a pal¬ 
pable sple.en, jaundice, the repeated appearance of ascites out of 
proportion to the oedema in other parts of the body and inspite of 
digitalisation, mercurial diuretics and repeated paracentesis. 

SUMMARY 

Six hundred ninety cases of congestive heart failure have been 
clinically analysed to determine the existence of cardiac cirrhosis 
and to formulate the criteria for a such a diagnosis. The following 
are considered essential requirements—a palpable hard liver with or 
•without grhnularity, a palpable spleen, ascites, jaundice, and the re- 
•peated filling of the abdomen, inspite of digitalisation, mercurial diu- 
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reties and paracentesis, out of proportion to the generalised oedema 

over the legs, feet and the body. 

Sixty-one specimens'of liver obtained at autopsy or biopsy were- 
studied to see the type of changes produced in the liver. Essential 
histological changes are dilatation of sinusoids with cloudy swelling- 
of liver cells and hajmorrhages. In more advanced cases there is 
central necrosis. Cases of longer duration show fibrosis, which may 
be central, periportal, patchy, perilobular or extensive hepatic fibrosis 
with destruction of architectural pattern. There is thus no fixed pat¬ 
tern of fibrosis. 

In view of the above findings, it is suggested that the term car¬ 
diac cirrhosis as taken to mean a set pattern of fibrosis resultant on 
congestive heart failure be dropped. Instead the condition be called 
as ‘hepatic fibrosis of cardiac decompensation.’ 
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ACUTE TRAUMATIC BRAIN ABSCESS 
REPORT OF A CASE 

K. N. Udupa and Jai lal* 

In World War I, there was little uniformity of opinion regarding 
the management of abscesses following penetrating wounds of the 
brain. At that time it was believed that operative recovery af,ter 
traumatic brain abscess was extremely rare and Sargent and 
Holmes^ reported a mortality of 97.5 per cent, following drmnage of 
pus in such cases. However, the experience in World War H, where 
the sulphonamides and penicillin played a great role, has completely 
■changed the whole outlook and the mortality has fallen down to 25 
per-cent- Under the cover of chemotherapeutic drugs, it is now pos¬ 
sible to treat these patients successfully by aspiration, drainage or 
even excision of the site of the lesion at comparatively early stages. 

CAUSATION 

Amongst the causative factors of traumatic brain abscesses, high 
velocity penetrating and gun-shot wounds of the brain are ths com¬ 
monest. This is especially so where debridement was incomplete or 
performed late. Abscesses in such cases occur early, from the tenth 
day to the twenty-fifth day of injury and are usually associated with 
wound infection. Such abscesses usually do not occur after closed 
injuries of the skull. 

Infection reaches the brain directly by implantation through the 
wounds of the skull, meninges and brain. Once the brain tissue is 
infected there is no difference from inflammatory manifestations else¬ 
where. Starting with an inflammatory leucocytic infiltration, soften¬ 
ing of the brain substance follows and ultimately results in a cavity 
containing pus. In the acute stage there is no distinct wall, and 
the adjacent brain tissue and the meninges become markedly oede- 
matous. In favourable cases the abscess tends to become localised 
while in the more serious ones the abscess spreads rapidly till it 
bursts either into the ventricular cavities or the sub-arachnoid space. 
This is a serious complication and is usually followed by death. Any 
part of the brain may be affected depending upon the original site 
of injury; the parietal and the frontal 'lobes, however, are the 
commonest sites of injuries and in these regions abscesses developed 
in 33 cases as reported by Webster and Gurdjian.' 


•Civil Hospital, Mandi, Himachal Hradesh. 
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SYMPTOMS 

Symptoms of this disease fall into three groups; those due to 
infection, those due to increased intracranial pressure and those due 
to focal irritation. All these are usually present in some degree,, 
but any one may predominate depending upon the stage of the disease. 
Thus in the 'early or first stage, the signs and symptoms of syste¬ 
mic infection predominate, and there is diffuse infection in the 
traumatised area of the brain and its meninges with all the signs and 
symptoms of a systemic infection. Rise in the temperature, rapid 
pulse, headache, vomiting, muscle twitching and convulsions are some 
of the symptoms of this stage. A leucocji.osis is almost always pre¬ 
sent. The second stage is one of localisation and encapsulation. The 
patient gradually becomes afebrile and may fall into a quiet coma. 
Signs of increased intra-cranial pressure like headache, vomiting, 
and a slow pulse predominate. In the third stage the rapidly spread¬ 
ing abscess if untreated ruptures into the meninges, ventricles, or 
brain substances, in which case the course again becomes febrile and 
soon runs on to a, fatal termination. If properly treated in the second 
stage recovery is almost complete with very few residual signs except 
where vital and important centres were involved. 

DIAGNOSIS 

Awareness of brain abscess as a clinical possibility after trauma 
to the brain is an important first step in the diagnosis. A careful 
history and a careful neurological examination are very .essential for 
making a diagnosis. Signs of increased intra-cranial pressure, per¬ 
version of special senses, delirium of a qmet nature, unilateral con¬ 
vulsions, incomplete hemiplegia (paresis) and coma are important 
clinical findings. Lumbar puncture gives additional information, and 
should be done very carefully, only 1 to 3 cc. of fluid being withdrawn, 
as it is well known that in all cases with increased intra-cranial pres¬ 
sure there is grave risk of sudden increase of pressure upon the me¬ 
dulla, and in the presence of an abscess there is an additional risk 
of provoking the spread of meningitis. The fluid pressure will be 
increased as also the cell count and the quantity of total proteins. 
However, tmlike meningitis, normal ce'rebro-spinal fluid should not 
exclude the possibility of an acute brain abscess. A roentgenogram 
of the skull will be an additional help for localisation. A ventriculo¬ 
gram and electro-encephalogram will also help in localising the abs¬ 
cess. If feasible an exploratory tap should be tried; often it proves 
a definite diagnostic measure. In the early stages, an abscess is dif¬ 
ferentiated with difficulty from purulent meningitis, where irritative 
signs with high temperature and rapid pulse are common. A useful 
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point to remember is that in an (established acute brain abscess, pres¬ 
sure symptoms predominate with normal temperature, low^ pulse and 
quiet type of coma. This condition should also he differentiated from 
sinus thrombosis, subdural hasmatoma, and sometimes even from, 
brain tumours. 

TREATMENT 

The principle of treatment of acute traumatic brain abscess 
should be that the simplest surgical procedure be used first, followed 
by more radical procedures if and when required. In the early sta¬ 
ges large doses of penicillin and sulphadiazine are necessary till the 
abscess becomes localised, which may be verified by the various symp¬ 
toms. At this stage, simple tapping of the abscess with penicillin 
instillation should be given a fair chance. If the symptoms still per¬ 
sist or become increased, simple drainage through the original site 
of the wound should be attempted. An opening Vs” — 1” in diame¬ 
ter should be made in the skull, through which a canula or blunt 
needle is passed into the brain through the adherent meninges in 
search of the abscess, and as soon as pus comes out the opening is 
slightly enlarged, and a soft rubber drain introduced into the ab¬ 
scess cavity. All these measures should be done very carefully lest 
traiunatisation of the abscess wall should occur. The wound is 
dressed every day, the drainage tube being gradually shortened and 
finally removed as recovery takes place. 

K drainage does not improve the condition, perabrodil may he 
injected into the cavity and a roentgenogram taken to measure the 
size of the abscess cavity. After this, excision of the whole abscess 
wall avoiding injury to the vital centres may be undertaken under 
cover of penicillin locally and .systemically. 

This latter procedure, however, is required only rarely if the 
drainage is undertaken properly and in time. The general manage¬ 
ment of the patient also plays a great role in achieving success. As 
already stated adequate systemic do.ses of penicillin and sulphadia- 
zine, maintenance of proper nutrition, fluid and electrolytic balance 
are some of the most important factors. Unconscious patients must 
be nasally fed and the prevention of complications such as bed-sores, 
various pulmonary manifestations, mouth infection etc., call for care¬ 
ful nursing. 


CASE REPORT 

A patient named K. R., male, aged 43 years, was brought in walking and 
fully conscious by the police for multiple head injuries inflicted four days 
previously by a very strong cutting instrument called a “Gandasa.” At 
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that time he bled profusely and the next morning a “Vaid” was called in 


who stitched the wounds as such. 
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Showing the site and extent of 
injuries on the forehead. 


Examination revealed;— 

(1) An incised wound 4% x x 
1% deep, on the forehead extend¬ 
ing vertically downwards and to 
the right upper eye-lid for about 

The frontal bone underneath 
was also cut for a length of 3”. 

(2) An oblique wound 4” x x 
IVi” on the forehead extending ob¬ 
liquely downwards and to the left, 
cutting the outer half of the left 
upper eye-lid. Again the frontal 
hone was cut for a distance of 3”. 

(3) Two more incised wounds on 
the back of the neck of simOar size 
cutting only the muscles at the 
back of the neck. 


As all the above wounds contained free pus, the stitches were removed 
to encourage drainage, when the dura could be seen covered with pus 
and pulsating underneath the injured frontal bone. Thus there was a di¬ 
rect communication between the outside and the interior of the cranium. 
The pulse rate was 94 per minute, the temperature was 100.6°F. Both 
the pupils were equal and reacted to light and accommodation. The pa¬ 
tient was conscious with no paralysis or loss of sensation. Reflexes were 
normal and no abnormality was found in his temperament or behaviour. 

At this stage the wound was dressed with an aequeous solution of acrifla- 
vine and penicillin 50,000 units was administered 3 hourly, intramuscu¬ 
larly. 

The patient’s condition was much the same till the evening of the 7th 
day after injury (4th day of his admission). Temperature ranged from 
98.4°Ftol01°P., and his pulse rate remained between 96 and 120 per minute in¬ 
spite of the injection of penicillin, 50,000 units, 3 hourly. On the morning 
of the 8th day a change in his mental condition was noticed, when he be¬ 
came drowsy and answered questions with some difficulty and passed urine 
and stool unconsciously in bed. The left pupil was slightly dilated, but 
reacted to light. Reflexes in arms and legs were present, but the superfi¬ 
cial abdominal and cremasteric reflexes were absent on the left side and 
present on the right side. No evidence of loss of sensation or motor po¬ 
wer was found. His pulse rate remained between 64 and 84 per minute on 
that day with temperature ranging from 98oF. to 98.8oF. 25 cc. of 50 
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per cent glucose was given intravenously and 4 ounces of a saturated so¬ 
lution of magnesium sulphate was given per rectum. Penicillin was con¬ 
tinued as before. 

On the 9th day, except for more drowsiness, the patient’s condition 
was much the same but the pulse rate dropped to 56 and for the next 2 
days his condition gradually deteriorated. He became more drowsy and 
only with loud shouting could he be awakened, when he would utter a 
word or two and sleep again. He was unable to take food or drink and he 
continued to pass urine and ffcces in bed. Examination on the 11th day 
showed absence of reflexes on the left arm and leg, where paresis had 
set in, but thermal and pain sensations (deep pin pricks) were present. 
The right side was normal. The pulse rate was between 54 and 60 per minute 
The treatment was as before, with the addition of nasal feeding. Glucose, 
saline, milk, and fruit juices were given through the Ryle’s tube. The 
mouth was cleaned frequently and the back was attended to properly to 
prevent bed sores. A lumbar puncture was also done on the 11th day and 
about 3 cc. of fluid removed. It was found to be clear and under great 
tension. The cellular contents were above normal, and were mostly poly¬ 
morphonuclear leucocytes. From this day we started sulphadiazine, two 
tablets four times a day in place of penicillin because of the non-availabi¬ 
lity of the latter drug. 


On the 12th day, the drowsiness deepened, and he could not talk al¬ 
though it appeared that he wanted to say something. A diagnostic aspi¬ 
ration with a No. 1 needle through the broken frontal bone into the right 
frontal lobe showed frank pus after the needle had entered about an inch 
of brain substance. As much pus as could be aspirated through the needle 
was removed and 100,000 units of penicillin was introduced locally. The 
bacteriological examination of the pus showed almost all the common 
pyogenic organisms like, streptococci, staphylococci, pneumococci, B.coli 
and other gram negative bacilli. The treatment was continued as before. 

On the morning of the 13th day, the patient was deeply unconscious 
and all the previous symptoms were aggravated. His eyes were shut all 
the time. An aspiration of pus was again attempted as before and about 
7 cc. of white pus was drawn out. With this the patient was able to open 
his eyes. At this stage it was thought that only aspiration would not be 
suflacient to save the life of the patient and that open drainage was neces¬ 
sary. Hence the patient was immediately transferred to the operation 
theatre where the head was shaved and cleaned. With local novocaine 
infiltration, a flap of skin with a pedicle was reflected downwards from 


the site of the injury on the forehead. The frontal bone underneath was 
found broken in two places. The cranial cavity was entered through in 
the region of the right frontal sinus after snipping both the broken outer 
and^ inner plates for an area of about %” in diameter. Aspiration was 
again attempted by introducing a needle for a distance of about 1” back¬ 
ward and upward and pus came out freely. Therefore an incision was 


made along the needle with a bistoury for a depth of 1 inch.i 

About 20 cc. of very foul smelling yellowish green pus was immediately 
evacuated. A rubber glove drain with gauze in it was introduced into the 
■abscess cavity after instilling 100,000 units of penicillin. The wound was 
then dressed as usual. 


On the 2nd day after open drainage, there was considerable improve- 
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ment in the general condition of tlie patient, when he could drink milk 
and water by himself and speak freely. However the paresis continued' 
as also the passage of urine and stools in bed. Intramuscular injections 
of penicillin, 50,000 units every 3 hours were again resumed when this drug 
became freely available. The drainage tube was removed with the dressing. 

Three days after operation, the patient gradually improved. He was 
able to recognise persons around him and on the 4th day he stopped pass¬ 
ing fseces and urine in bed. On the 5th day he started to regain power 
of the left arm and left leg. Reflexes gradually returned in both the arms 
and legs. 15 days after the drainage he was quite normal except that 
there was still weakness of the left side of the body. At this stage the 
wound on the forehead completely healed. He was encouraged to use the 
left arm and leg as much as possible. Two months later he was again 
seen in the Out-Patients’ Department with complete power of the left arm 
and left leg and was leading a normal life. 

COMMENTS 

This is a typical case history of traumatic brain abscess follow¬ 
ing an improperly treated penetrating wound of the brain. Intracra¬ 
nial symptoms developed on the 7th day of the injury, and reached 
a climax on the 13th day. The abscess was located in the right 
frontal lobe, and the first sign announcing intra-cranial pus forma¬ 
tion was slow pulse and drowsiness. As a result of oedema and vas¬ 
cular engorgement in the precentral gyrus (motor area) of the right 
side by the spread of infection from the right frontal lobe, the pa¬ 
tient developed paresis on the left side of the body. Treatment con¬ 
sisted of aspiration of the pus which did not give much relief. There¬ 
fore open drainage and penicillin instillation locally was resorted to 
•^^dth gradual but complete recovery. Throughout the illness syste¬ 
mic penicillin andjor sulphadiazine were given. Along with this 
every care was taken to maintain a proper nutritional, electrolytic 
and fluid balance and to prevent any further complications. 

SUMMARY 

(1) Patients with acute traumatic brain abscess have a better 

chance of survival now than two decades ago. This is 
partly due to the discovery of chemotherapeutic drugs 
and partly due to a better understanding of the manage¬ 
ment of these patients. 

(2) Awareness of this condition as a clinical possibility follow¬ 

ing trauma to tlie brain is a prerequisite in diagnosing 
this condition. 

(3) In the treatment, the simplest measures, like aspiration 

should be given a fair chance. If not successful open 
drainage should be resorted to and if still no improvement 
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occurs local excision under cover of penicillin should be 
tried as a last resort. 

(4) A typical case history of acute traumatic brain abscess is 
described and a detailed description of its management re¬ 
corded . 


REFERENCES 

1 . Aird, L: A Companion in Surgical Studies, 1st Edition, Edinburgh, E & 

S Livingstone Ltd., 1949. 

2. Cairns, H.: quoted by Webster et al 

3. Christopher, P.: A Test Book of Surgery, 4th Edition, Philadelphia and 

London, W. B. Saunders & Co., 1945. 

•4. Sargent, P., and Holmes, G.; quoted by Webster et al 

5. Webster, J. E., and Gurdjian, E. S.; The Suigical Management of In¬ 
tracranial Suppuration. A Collective Review, Int. Abst. Surg., Surg. 
Gynec. Obstet. 90: 209-235, 1950. 



MYCOTIC INFECTIONS 
H. S. Andleigh* 

The various . fungous infections form such a large group of 
diseases that they naturally deserve some importance being attached 
to them. This is, however, not the case here in India. From the 
clinical point of view the common fungous infections may be classified 
under three headings:— 

1. The superficial mycoses 

2. The intermediate mycoses and 

3. The deep mycoses. 

Among the superficial mycoses may be mentioned the following 


infections: 



1. Tinea capitis 

6. 

Tinea favosa 

2. Tinea barbae 

7. 

Tinea versicolor 

3. Tinea glabrosa 

8 . 

Erythrasma 

4. Tinea cruris 

9- 

Trichomycosis axillaris. 

5. Tinea lambricate 

10. 

Piedra. 


The intermediate mycoses include diseases, which for the most 
part are not strictly superficial and certain other diseases which al- 
^ though they are more invasive and deep-seated than the superficial 
mycoses are still not truly systemic. The moniliases are placed in 
this group because they include both superficial and systemic di¬ 
seases. Included in this group are the following mycoses: 

1. Moniliases, 

2. Chromoblastomycoses, and 

3. Maduramycoses. 

The deep-seated mycoses include the truly systemic fungous in¬ 
fections. Each disease is a clinical entity and with the exception of 
true actinomycosis, each of the deep-seated mycoses is caused by a 
specific organism. This group includes the following infections:— 


1. 

Actinomycosis 

6. 

Granuloma Paracoccidioides. 

2. 

Sporotrichosis 

7. 

Torulosis. 

3. 

Blastomycosis 

8. 

Rhinosporidiosis. 

4. 

5. 

Histoplasmosis 

Coccidioidomycosis 

9. 

Aspergillosis. 


It will thus be seen that a group of diseases consisting of so many 
clinical entities should be given its due importance. 

The superficial mycoses are of common occurrence and one can 
see a number of tinea infections in the outpatients’ department of 
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any hospital. They are of great importance not only because o:’ 
their high incidence but also because they .simulate, clinically, other 
skin infections, so much, that it is .essential to confirm their clinical 
diagnosis by laboratory examinations. Moreover, they are important 
from tlie epidemiological point of view and as such it is not only ne¬ 
cessary that they should be correctly diagnosed, but that the diag¬ 
nosis be made as quickly as possible. 

The problem with the deep mycoses is a little different, in as 
much as their incidence is not as high as that of the superficial myco¬ 
ses. During a lifetime of work in private and hospital practice, a 
physician may see only a few patients with one of the deep fungous 
infections. Besides this, numerous mycotic infections of the lung 
resemble pulmonary tuberculosis so closely both clinically and radio- 
logically, that it is impossibe to differentiate between the two condi¬ 
tions except with the help of laboratory examination. Among the 
laboratory methods, the histological examination of the biopsy mate¬ 
rial alone may not prove very helpful. Weed. Baggenstos, and Ban- 
gher (1949) ‘ refer to a post-mortem study of 35 cases in which a 
clinical diagnosis of actinomycosis had been entered. Their investi¬ 
gation was limited to histological examinations and staining reac¬ 
tions. In 21 of the cases actinomycosis was demonstrated with a 
fair degree of certainty and in 3 tlie organism was identified with 
considerable doubt and in the remaining 11, it was not found. The 
authors have stressed the importance of a bacteriological diagnosis 
based on culture. Again Weed and Dahlin (1950)° record 15 instances 
in which the pathological diagnosis, when based merely on the his¬ 
tological examination of material, obtained at biopsy was incorrect 
and the tine diagnosis was made only after identification of the cau¬ 
sative organism in culture or in the inoculated guinea pig. 

Two interesting cases are being presented below with a view to 
illustrate the necessity of laboratory examination. 

Case 1. K, aged 40 years, a Hindu, female, resident of P. S. Etawah, 
District Kotah, Rajasthan, was admitted on the 16th of July, 1950 to the 
surgical wards of the S. M. S. Medical College Hospital, Jaipur, .complain¬ 
ing of a hard painful swelling on the left palm. 

Present Findings; A hard painful swelling was present on the left 
palm for the last two years. The condition of the patient at the time of 
examination was fairly good and general and systematic examination of 
the patient did not reveal anything abnormal either in the cardio-vascular, 
alimentary or excretory systems. The blood pressure was; systolic 120 
mm. of Hg., and diastolic, 84 mm of Hg. Local examination of the lesion 
showed the presence of a swelling about the size of a small hen’s egg, fill- 
mg the right thenar eminence. The swelling was hard and appeared to be 
fixed to the deeper structures (bone). Around the margin of the swelling 
there were small furuncles about 8 to 10 in number. The swelling was 
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slightly tender. There was no ulceration and no sinuses were present. 

History of Present Illness: The patient stated that about 2 years back 
she noticed a few small furuncles appearing on the left thenar eminence. 
Later on a swelling appeared which was hard and painful. She never 
noticed any kind of granules coming out from any part of the lesion. 

Laboratory Findings: 

Haemoglobin percentage (Sahli’s) .58 

Total W.B.C, Count .5,100 per c.mm. 

Differential W. B. G. Count. 

Polymorphonuclears 46% 

Lymphocytes 54% 

Bleeding time ./. 2.50 minutes 

Coagulation time .3.00 minutes 

X-Ray Findings: The Roentgenogram of the left Hand showed perios¬ 
titis 3rd metacarpal bone. 

Treatment. In view of the local examination and radiologist's report, 
a provisional diagnosis of osteoma was made and the swelling was excis¬ 
ed. At the time of operation a few yellow granules were seen embedded 
in the tissues and these were removed along with the tissue. The excised 
part was sent for histo-pathological examination and was reported as 
follows: 

Histo-pathological examination of the tissue showed a mass of chronic 
granulation tissue which showed some small round cell infiltration and 
some areas of fibrosis. No giant cells could be seen anywhere. In the 
central area of these chronic granulomatous lesions were found foci of mi¬ 
nute abscesses filled mostly with polymorphonuclear cells in all stages of 
preservation and degeneration. In two of these abscesses cavities were 
found the typical colonies of actinomyces. These appeared as irregularly 
lobulated masses of deep purplish staining material when examined under 
the low power. When examined under the oil immersion lens, these colo¬ 
nies of actinomyces appeared like masses of twisted mycelia. On the pe¬ 
ripheral part of this mass was seen an area of radiating thick strands of 
eosinophilic material which suggested an attempt at club formation. 

It is unfortunate that cultural examination of the discharge containing 
the granules could not be done and one can only say that it was a case of 
actinomycosis. In the absence of cultural examination it is difficult to say 
anything about the species of actinomyces which caused the disease in this 
case. 

Case 2. The second case was of a youngster of about 14 years of age, a 
Hindu male student, who was admitted to the S.M.S. Medical College Hos¬ 
pital, Jaipur, on the 27th of January, 1950 and discharged on the SOth of 
January 1950. The complaints on admission were: 

1. Recurrent growth in the left nostril of 3 years duration. 

2. Frequent attacks of epistaxis, and 

3. Obstructed breathing especially on lying in bed. 

The patient stated that the growth was excised about 5 times pre¬ 
viously but reappeared every time. Local examination showed the presence 
of a fleshy polypus occupying and almost filling the left nostril. The poly¬ 
pus was freely moveable. Since the patient wanted only relief from the 







Fig. 2. Mycotic infections. 
Microphotograph showing sporangia of 
Rhinosporidium. 
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ODStruction to breathing by the removal of the polypus and was very 
anxious to leave the hospital without delay, no detailed laboratory examina¬ 
tions could be done. The polypus was excised under general anaesthesia 
and sent for histo-pathological examination, the report of which runs as 
follows: “Histo-pathological examination of the tissue showed a matrix 
of oedematous connective tissue showing mucoid degeneration. Scattered 
all over the tissue were sporangias with their chitinous walls. The sporan¬ 
gia varied in size from that of a neutrophil to as much as about 120 in 
diameter. Some of the sporangia were empty and were recognised only by 
their chitinous walls while others were packed with hundreds of spores, 
each of the size of a red blood cell and had a well developed cell membrane 
and appeared to be chitinous. The spores appeared to be all of the same 
size. There was no evidence of any granulation tissue formation and no 
giant cells could be seen." 

COMMENT 

Rliinospoxidium has not yet been grown in any artificial media. 
Fungous infections may be of common occurnence in India, but 
■excepting the infections of the skin and the actinomyces and rhinos- 
poridium infections, the other type of fungous diseases have rarely 
been reported. It is difficult to account for the apparent absence of 
■cases of deep mycoses in the face and the high incidence of the su- 
perfical mycoses. It is possible that cases of deep mycoses may be 
occurring in India in fair numbers but remain unidentified because of 
the lack of sufficient and efficient laboratory aids. 

The need of at least one central well equipped mycological labo¬ 
ratory in India under the control of a fully trained mycologist can 
well be appreciated. 
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PHYSIOLOGICAL MECHANISMS IN PSYCHOSOMATIC 
PHENOMENA 


W. W. Heseltine* 

During recent years, great advances have been made in psy¬ 
chiatry and the literature contains a wealth of clinical information 
which has contributed much towards the study of the mind-body re¬ 
lationship. Clinical evidence alone, however, cannot form a truly 
scientific basis for psychosomatic medicine and, for this reason, phy¬ 
siological- investigations have been undertaken by a munber of wor¬ 
kers, in an attempt to establish definite connections between the men¬ 
tal and physical functions. 

Although this task is, as yet, far from complete, valuable data 
have been obtained and it is the purpose of this communication to 
review the information available and to propose certain theories 
which may assist in elucidating some of the physiological mechanisms 
involved in psychosomatic phenomena. Since this approach to the 
problem is a physiological one, it is necessary to consider briefly the 
fimctions of the organs apparently involved and to trace connections 
which may enable these individual organs to operate as a system. 

THE BRAIN 

By examining brain lesions, by tracing the course of nerve fibres 
and by animal experimentations, it has been possible to ascertain the 
functional activity of many portions of the cerebrum, but it would 
appear that the so-called “silent areas” have a more complex func¬ 
tion than the motor and sensory centres. Flechsig postulated that 
the “association areas” are concerned with higher mental activities, 
his views being based mainly upon the time of myelination in the em¬ 
bryo brain. Studies of cerebral embryology in relation to function 
have shown, that, while the afferent tracts are myelinated-at birth, 
the efferent tracts are not myelinated until later. Myelination seems 
to increase with intellectual progress and is apparently necessary for 
proper functional activity. The association areas are the last por¬ 
tions of the brain to be myelinated and this may explain the retarded 
development of concept-association in the child. The fibres which 
connect the association areas with certain sensory centres may pro¬ 
vide a direct pathway for the transmission of sensory impulses to 
these areas where complex thoughts may be compounded and stored. 
From the silent areas, moreover, fibres pass to the grey nuclei, which 
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are probably associated with emotional function. 

The thalamus and tne basal ganglia, of which the most important 
are probably the lenticular and caudate nuclei, (together forming the 
corpus striatum) are generally believed to serve important fimctions- 
in the “emotive system”, the existence of which has been suggested 
by Wailon.'" It would appear that the corpus striatum is concerned 
with some of the primitive movements. The hypothalamus also playr, 
an important role in the elemental reactions and there is much evi¬ 
dence to suggest that it has a controlling influence on the activity ot 
the pituitary. Stimulation of the hypothalamic areas produces a con¬ 
dition of rage in experimental animals, while cutting of the fibres 
connecting the frontal lobe with the hypothalamus of mentally dep¬ 
ressed patients may often result in marked elevation of mood. Bard 
and Mountcastle'^ found that the removal of the telencephalon, exclud¬ 
ing the corpora striata, the “rhinencephalon” and the gyrus cinguli 
from cats produced a state of placidity without the exhibition of plea¬ 
sure or rage. Extirpation of the gyrus cinguli produced no effect 
and ablation of various portions of the frontal lobes did not alter the 
rage-threshold, but bilateral removal of the hippocampus caused an 
increase in pleasure reactions. Ward’” observed that stimulation of 
the rostral part of the gyrus cinguli of the monkey causes pupillary 
dilatation, pilo-erection, facial movements and other effects, while ab¬ 
lation of the region causes the animal to become less fearful and 
hostile and apparently less affectionate. From studies of various 
types of animal brains, it would appear that the corpo^’a striata are 
concerned in the control of instinctive behaviour, while the neopal¬ 
lium probably plays a part in the control of learned behaviour. 

It has been suggested" that the hypothalamus is concerned with 
the regulation of co-ordinated functions, the middle and hind regions 
being linked with sympathetic activity and the anterior portion with 
protective functions mediated through the parasympathetic system. 
It is evident that the hypothalamus is important in psychosomatic 
phenomena, since severe emotional derangement may often cause ra¬ 
pid increases in weight through dysfunction of the centre controlling 
water metabolism; similar effects are produced by hypothalamic da¬ 
mage. The pituitary is not involved in this type of obesity, although 
Verney“ has shown that certain emotions lead to the discharge of 
impulses from the hypothalamus which stimulate the secretion of 
pituitary antidiuretic hormone, so causing retention of fluid. 

Intimately connected with the hypothalamus and the corpus stri¬ 
atum is tlie thalamus, which is a collecting centre of impulses of ge¬ 
neral sensation. It has been shown" that stimulation on the antero¬ 
medial portion of the thalamus produces a generalized response in 
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the cortex during electro-physiological experimentations, Spiegel and 
Wycis" foi^nd that, although the human electrothalamogram shows 
waves similar to the alpha and beta rhythms, there is a considerable 
degree of independence of the thalamic and cortical discharges. By 
means of the electroencephalogragh, Murphy and Gelihom“ showed 
that the cortex, thalamus and hypothalamus are interconnected, 
while Darrow^" concluded that, in schizophrenia and related condi¬ 
tions, investigations carried out by various workers may indicate a 
deficiency in thalamic and autonomic regulation of the cortex, so 
permitting self-excitation to the point of cortical exhaustion. The 
regulating influence of the autonomic system appears to be estab- 
lisned, the sympathetic effect being mainly inhibitory, but there is 
also evidence to suggest that abnormal frontal activity affects the 
hypothalamus in such a manner as to inhibit the sympathetic func¬ 
tion and to augment the parasympathetic function. 

Lesions of the frontal lobe cause reduction of mental acuity, of 
powers of concentration and of qualities of leadership, sometimes 
with loss of memory. Prefrontal leukotomy in schizophrenic patients 
produces a dull, apathetic individual devoid of all emotion, but symp¬ 
tomatic improvement is often only temporary. McLardy and Davies^” 
suggest that either the isolated cortex can later function again by 
way, of relays of subcortical or intracortical pathways or the pre¬ 
operative symptoms can develop again without the participation of 
the prefrontal regions. The former explanation is the more likely, 
especially since the symptoms which later develop are nearly always 
of the same type as those originally present. 

Meyer and Beck"' consider that the orbital region of the prefron¬ 
tal cortex, the eingular cortex, the thalamus, hypothalamus and the 
hippocampal area are all important in relation to emotion and per¬ 
sonality, and there is much to support this concept. It is undesir¬ 
able, however, that these regions should be regarded as the only cen¬ 
tres of emotional functioning. Nielson and Sedgwick"" recently stu¬ 
died the instinctual and emotional functioning of an anencephalic mons¬ 
ter which survived for 85 days, and they observed that the baby ex¬ 
hibited fear, contentment and discomfort although even thalami were 
absent. These observations suggested that crude instincts and emo¬ 
tions are patterned in the spinal cord but, as the authors state, this 
may not be true of adults, since many cerebral nerve elements in the 
infant are unmyelinated and so functionally immature. 

While it may not be possible to localise specifically the seat of 
emotional activity, there is much evidence to indicate the existence 
of an “emotive system” with important executive organs in the invo¬ 
luntary muscles, the muscles of expression and the glands of internal 
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and external secretion. Tlie emotions themselves appear to he allied 
to the conditioned reflexes, of which a detailed study nas been made 
by Pavlov“^^^ stimuli reaching the “emotive system” by way of the 
sensory apparatus. This theory is supported by observations made 
on infants by Rubinow and Franid", Piagef“ and other workers who 
have shown that the sensory functions are practicaly non-operative 
for the first four months of life and that their full development takes 
about two years. The “emotive system” is, however, functional in 
the first four months" and so the infant is particularly vulnerable to 
violent environmental stimuli, since the sensory screening apparatus 
is absent or deficient. 

THE AUTONOMIC NERVOUS SYSTEM! 

The role of the autonomic nervous system in psychosomatic phe¬ 
nomena has led to the concept that sympathetic-parasympathetic im¬ 
balance may be a primary cause of emotional disturbances, but it is 
preferable to consider autonomic activity as part of a reaction pat¬ 
tern with which the whole central nervous system and the endocrine 
glands are closely associated. The autonomic network is directly con¬ 
nected with the thalamus and other centres which are believed to be 
involved in emotional phenomena, and the effects of emotion upon 
gastric function, circulation and other bodily activities demonstrate 
a physiological mechanism which links the mental and somatic func¬ 
tions and dysfunctions. 

Faulkner” observed that fear, anxiety and anger frequently cause 
spasm of the cesophagus and other workers’® have reported changes 
in gastric fimction due to emotional disturbances, but it would seem 
that the effects upon the digestive mechanism depend upon the na¬ 
ture of the mental stress. Conversely, Ferraro” states that stress 
on the sympathetic nervous system, following the consumption of a 
full meal, produces anxiety which becomes a conditioned response, 
while Nathan and Ransford^ conclude that a certain type of convul¬ 
sion may be initiated by visceral tensions and irritations. Concepts 
regarding the existence of a viscero-thalamo-cortical syndrome appear 
to be supported by the beneficial results' obtained in pure anxiety 
states by means of tetra-ethyl ammonium chloride, which acts upon 
the autonomic ganglia, and it is interesting to note that bilateral 
stellate ganglion block with procaine may be of value in mental dep¬ 
ression.” 

Gynecological dysfunctions are discussed later from the endo¬ 
crinological view-point, but neurological aspects may be briefly con¬ 
sidered at the present juncture. Kroger and Freed” have 'outlined 
the physiological involvement of functional amenorrhcea on the basis 
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■that the hypothalamus may govern emotional response to external 
•environment, the response being .expressed through the hypothala¬ 
mic, sympathetic and parasympathetic systems. These workers sug- 
,gest that a moke direct neurogenic control of menstruation may also 
exist, this control oeing partially independent of hormonal changes, 
and they quote Fuerstne'r’s“ belief that emotional factors may inter¬ 
fere with the hypothalamic, rhythmic impulses, so enabling the auto¬ 
nomic system to affect the endometrium directly. Apart from this 
direct mechanism, the anteiior pituitary is probably controlled by 
the hypothalamus which may thus be regarded as the “master or¬ 
gan” in the female neuro-endocrine system and the seat of neurogenic 
and endocrine disturbances in many gynsecological dysfunctions of 
emotional origin. Emotional disturbances may, therefore, produce 
effects directlj'' upon the sympathetic-parasympathetic systems, caus¬ 
ing tubal spasm, changes in endometrial vascularization, muscular 
contraction of the uterus and other conditions calcula,ted to induce 
gynsecological disorders; the autonomic imbalance may also produce 
secondary endocrine imbalance or, alternatively, the stimuli may be 
communicated directly from the hypothalamus to the pituitary with¬ 
out any apparent primary autonomic involvement, although the lat¬ 
ter may arise from the endocrine disturbances. 

There can be little doubt that autonomic imbalance is responsible 
for a variety of other disorders, notably those of the cardiac and cir¬ 
culatory systems with clinical manifestations such as palpitation, 
tachycardia or bradycardia and vasomotor disturbances. In all cases, 
the role of the autonomic nervous system appears to be dual, in that 
the emotions may produce autonomic imbalance or, conversely, the 
latter imbalance may cause emotional disturbance, and it is thus ap¬ 
parent that the psychosomatic condition may deteriorate through the 
production of a vicious circle centred round the “emotive system.” 

THE ENDOCRINE SYSTEM 

Nervous stimuli play an important part in the direct or indirect 
regulation of endocrine activity, but it may be more correct to consi¬ 
der that there is an interplay of reversible effects between the ner¬ 
vous and endocrine systems; for example, the manifestations of hy¬ 
perthyroidism resemble those of sympathetic stimulation, Simmond’s 
Disease ma,y be almost indistinguishable clinically from anorexia ner¬ 
vosa, emotional stress may induce diabetes mellitus or gynaecological 
disorders, while the climacteric is frequently characterised by mul¬ 
tiple aiitonomic disturbances. 

The precise relationship between the endocrine system and the 
central nervous system has not yet been fully investigated, but there 
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can be little doubt that tlie interconnection is a very intimate one. 
It is known that hypothalamic lesions in guinea-pigs may cause ova¬ 
rian changes., probably mediated through the pituitary gonadotropins 
and Hilliarp=' has conducted experiments in the rat which suggest 
that the section of luteinising hormone is controlled by a centre in 
the anterior hypothalamus. Everett et al” have shown that in four- 
day cyclic rats, the ovulating discharge of hypophysial hormones is 
controlled by neurogenic stimulation and that the stimulus for lute¬ 
inising hormone may be blocked by means of dibenamine or atropine, 
while pentobarbital sodium, given on the day of prcestrus, will delay 
the release of this hormone. In reviewing the evidence to indicate 
the localisation of a controlling centre regulating the discharge of lu¬ 
teinising hormone, Everett and Sawyer” incline to the view that the 
centre which controls the discharge of an "ovulation stimulus” to 
the hypophysis is located in the rostral hypothalamus: according to 
this view, the pathway to the pituitary is represented by the tuber 
cinereum, median eminence and hypophysial portal circulation. like 
the autonomic nervous system, the endocrine system appears to have 
reciprocal communications with the higher centres and Kent and li- 
berman“ have found that oestrus behaviour may be induced 
in spayed, oestrogen-primed hamsters by . progesterone 
given into the lateral brain ventricle in a dose which has no effect 
when given subcutaneously. In an investigation into the cause of 
amenorrhcea, Massenbach and Heinsen“ studied the carbohydrate and 
water metabolism of 100 cases and they concluded that amenorrhcea, 
like other forms of vegetative dysfunction, is caused by disturbances 
in the diencephalic-hypophysial system. Meyer" described the case 
of a girl with precocious puberty and imbecility at the age of 3 years 
and reported on the autopsy which was carried out after death at 
the age of 13 years. The tumour found in the floor of the third ven¬ 
tricle and the other changes observed support the view that a sexual 
centre is located in the mediobasal tuber cinereum and demonstrates 
the close linkage between the diencephalon and the endocrine system. 

Ashby‘ has suggested that the beneflcial effects of electro-con¬ 
vulsive therapy may be due to increased adrenal cortical secretion, 
the pituitary being stimulated via the hypothalamus to produce cor- 
ticotrophic hormone, since in 14 psychotic patients subjected to elec¬ 
tro-convulsive therapy, there was usually an increased production of 
both “sugar-active” and “reducing” cortins. It has also been observ¬ 
ed by other workers’ that electric shock therapy causes a rise in 
•urinary uric acid excretion and in creatinine excretion, the circums; 
toces suggesting an elevated production of 11-oxysteroids. Abely* 
ionsiders that certain psychoses of pregnancy are frequently due to 
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hyperfunction of the acidophile zone of the hypophysis with excessive- 
consumption of adrenal cortical hormones and it has also been sug¬ 
gested'" that the profound metabolic changes caused by hypofunction 
of the adrenal cortex affect the brain and other bodily tissues. 

Williams and Wright'" comment on tlie fact that the types of 
psychoses amenable to shock therapy are those which are associated 
with endocrine disturbances and that the adrenals show structural 
changes in shock and are involved in some psychotic states. Since 
the type of psychosis most benefited by shock treatment' is the type 
in which the endocrine-autonomic system is involved and since shock 
apparently acts essentially through that system, these authors con¬ 
sider that there is a close association between the psychosis, the en¬ 
docrine-autonomic system and the shock therapy. It has not yet 
been shown, however, that the endocrine reaction to shock is directly 
responsible for the favourable results, although there can be little 
doubt that the endocrine response is a vital link, if not the end-point. 
In Addison’s Disease, there are often periods of severe psychic dis¬ 
turbance, such as melancholia or delirium with maniacal excitement 
and occasionally epileptiform convulsions may occur- Jaira"* found 
that only 40 per cent of a series of 50 psychotic patients showed an 
eosinophil response to adrenocorticotrophin, although the count fell in 
all normal controls, and it was suggested that this shows an associa¬ 
tion between mental disease and deficient adrenal cortical function. 
It has been noted'” that a key symptom in catatonic schizophrenia is 
low blood pressure and that there are marked similarities between 
hypo-adrenalism and certain mental disorders; it may not, therefore, 
be surprising that clinical improvement as result of ^-he administra¬ 
tion of desoxycorticosterone has been reported by many workers. 

Cretinism appears to be a classical example of mental retarda¬ 
tion and derangement due to lack of an endocrine secretion, especially 
since excessive thyroid function produces a condition of great emo¬ 
tional excitement and nervous irritability. In these conditions, the 
thyroid seems to exert a specific activity, but it must be recalled that 
the various members of the endocrine system are intimately related, 
with the result that a disorder of one may cause secondary dysfunc¬ 
tions of other glands. Also of importance in considering the influ¬ 
ence of the endocrine secretions upon the higher centres are the ef¬ 
fects of severe hypoglycsemia, resulting from excessive endogenous 
production or artificial administration of insulin, which decrease's the ' 
metabolic rate and oxygen utilization of the brain’”. This effect alone 
is considerable, since the brain normally consumes much more oxy¬ 
gen than the’ general muscle and nerve tissue. But of even greater sig- 
ifificance is the production of damage and physical changes, particu- 
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larly in the ganglion cells. The clinical results of these effects in¬ 
clude convulsions, epileptiform seizures, mental deficiency, coma and 
personaUty changes/’,tliese psychic conditions may persist for 
many months and, in some cases, the mental state may never return 
to normal, even though the blood sugar levels are raised again within 
a comparatively short period. Portis"” considers it logical to assume 
that the hypoglycaemia of psychoneurotic patients is due to long- 
continued vagal stimulation relayed from the hypothalamus, and that 
there results a psychosomatic syndrome caused directly by the hy- 
perinsulinism, this concept being supported by the fact that atropine 
produces definite clinical improvement. 

It is well-known that emotional trauma may often cause sexual 
dysfunction and many gynecological disorders appear to be expres¬ 
sions of psychic disturbances. Psychoses and neuroses, on the other 
hand maj'^ be caused directly or indirectly by endocrine dysfunction; 
for example, the climacteric may produce a variety of symptoms, in¬ 
cluding the so-called "involutional melancholia.” Disturbances of 
mental balance may occur at any time when there*, is pronounced 
change in sex-steroid production, such as during the puerperium, 
menstruation, pregnancy and after castration. McCartney'” found that 
the gonads in 154 male and 24 female schizophrenic patients showed 
a high proportion of pathological states and other worJrers"' discover¬ 
ed that in about 70 per cent of 129 female schizophrenics, no cestrogen 
was secreted. It has been shown^' that testosterone, cestradiol or 
progesterone reduce the chronaxie of central and peripheral nerves in 
male or female rats and. furthermore, that correct hormonal balance 
is necessary for proper function of the nervous system.' Steroid es¬ 
timations in 21 schizophrenic men showed” a raised mstrogen level 
and a lowered androgen output, the hormonal excretion demonstrat¬ 
ing a definite approach towards the female pattern. Many accounts 
have been published regarding the beneficial effects of oestrogens, pro- 
gestogens and androgens alone or in combination, in the treatment 
of psychotic disorders; the steroids may simply replace the deficient 
hormone or they may also exert a controlling influence upon exces¬ 
sive pituitary activity. 

The role of the pituitary itself is somewhat obscure. The trophic 
hormones secreted by the anterior lobe control the activities of the 
subordinate endocrine glands which, in turn, produce hormones which 
appear to be intimately concerned with psychosomatic phenomena, and 
it is known that Simmond’s Disease provides a complex picture of 
psychical as well as physical disturbances. Vemey'’^ has shown that 
emotion may lead to the discharge of hypothalamic impulses which 
stimulate secretion of pituitary antidiuretic hormone, so causing re- 
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tention of fluid, but the place of the middle and posterior pituitary 
in the mind-body relationship has not so far been determined. It 
would appear, moreover., that antagonism may exist between the pi¬ 
tuitary and pineal glands and GiardineUi”, found that pineal extracts 
controlled or diminished climacteric disturbances regarded as being 
due to hypophysial hyperactivity; thus, the pineal gland may be im¬ 
portant in psychosomatic phenomena. 

DISCUSSION 

General regulation and adaptation may normally be governed, 
wholly or partly, by the diencephalic centres, but the lower centres 
may take over autonomy in certain circumstances and so the physio¬ 
logical mechanism may, by its complexity, defy definition. It would 
seem logical, however, to consider that in man there exists an “emo¬ 
tive system’ comprising certain higher centres, the autonomic net¬ 
work and the endocrine system, and forming a bridge between the 
complex mental processes and the bodily function. The higher cen¬ 
tres, or “emotive area”, may then be regarded as receiving impulses 
from and transmitting impulses to the sensory and other centres and 
having direct reciprocal communication with the body by way of the 
autonomic and endocrine systems, these two systems themselves hav¬ 
ing direct central and peripheral effects one upon the other. 

The components of the “emotive system” which offer the most 
ready means of treatment are the autonomic and endocrine systems 
and it may later become possible to classify many mental disorders 
into sympathetic, paras 5 nnpathetic or endocrine groups, each with 
clearly defiiied signs and therapeutic measures. Much evidence is 
already available toward such a classification but, with few excep¬ 
tions, particular psychoses cannot yet be associated definitely with 
clear-cut autonomicjendocrine dysfunctions and so physical and bio¬ 
chemical investigation remains a vital part of psychosomatic therapy. 

SUMMARY 

’ A review of the published evidence indicates that there may be a 
definite physiological mechanism involved in many psychosomatic 
phenomena. The components most likely to form this mechanism 
are considered under appropriate headings and the practical implica¬ 
tions are discussed. 

REFERENCES 

1. Abely, P.: Consideration Bndocrino-biologiques a propos des Nervoses 

et des Psychoses de la Puerperalite, Ann. Medico-Psychol., 
105: 560, 1947. 

2. Allan, P. N. and Crommelin, R.M.: Cerebral Damage from Insulin Shock; 

Hemiplegia, Aphasia and Epileptic Seizures for 15 months, 
J.A.M.A. 118: 373-374, 1942. 



HESELTIPS YCHOSOMA TIC PHENORIENA 


i8i 


3. 


4. 


5. 


6 . 


8 . 


11 , 


AllBchuIe M.D., Altsctale L H. Tffloteo^ K.I.: Changes In Urinal 
Uric acid-creatinine Ratio after electrically induced Con¬ 
vulsions in Man, J. Clin. Endocrinol. 3 : 487, 1949. 

A^ihbv W.R.; The Effects of Convulsive Therapy on the Excretion of 
Cortins and Ketosteroids. J. Ment. Sc., 95: 275-324, 1949. 

Bard P. and Mountcastle V.B.: Some Forebrain mechanisms involved 
in expression of Rage with special reference to suppres¬ 
sion of angry Behaviour. Res. Publ. Ass. Res. Nerv. Ment. 
Dis., 27: 362-404, 1948. 

Bell E. and Karnosh L.J.; Tetra-ethylammonium Chloride as an adjunct 
in treatment of psychovisceral manifestations of Anxiety. 
J. Nerv. Ment. Dis., 108: 367-372, 1948. 

Chauchard P.: New Investigations of nervous action of Sex Hormones; 
Ann Endocrinol, 8 : 281-282, 1947 

Chauchard P.; Hormones Sexuelles et Systeme Nerveux: Arch Int. Phar- 
• macodyn., 74 : 286-287, 1947. 

9. Darrow D.C.: Mental deterioration associated with Convulsions and Hy- 

perglycaemia, Report of 2 Cases; Am. J. Dis. Child., 51: 
575-582, 1936. 

10. Darrow G. W.; Electroencephalogram and psycho-physiological Regu¬ 

lation in Brain; Am. J. Psychiat., 102: 791-798, 1946. 
Droogleever J.P.: Electro-encephalography and Epilepsy. A Review of 
clinical and electro-physiological Data; Folia Psychiat. Neu¬ 
rol. et Neurochir., Neerlandica, Asmterdam, 1949, 

Everett J.W. and Sawyer S.M.: A neural timing Factor in the Mecha¬ 
nism by which Progesterone advances Ovulation in the cyc¬ 
lic Rat; Endocrinol., 45: 581-595, 1949. 

Everett J.W., Sawyer C. H. and Markee J.E.: A neurogenic timing 
factor in control of the oculatory discharge of the luteinis- 
ing Hormone in the cyclic Rat.; Endocrinol., 44: 234, 1949. 

Faulkner W.B. Jr.: X-Ray evidence of emotional influence upon eso- 
phagial function: Am J. Psychiat, 98: 227-228, 1941. 

Ferraro A.: Somato-psychic factors in anxiety Neuroses; J. Nerv. 
Ment. Dis., 107; 228-242, 1948. 

16. Fuerstner P.G.: Some neurophysiological aspects of Menstrual Cycle 

and its disturbances; J. Nerv & Ment. Dis., 99: 588-594, 
1944. 

17. Giardmelh M.: Clinical Research on the use of Pineal Gland Extracts 

in the Treatment of climacteric Disturl.'ances; Minerva 
Med. Turin, 1949. 

18. Gorman W.F and Wortis S.B.: Psychosis in Addison’s Disease; Dis. 

Nerv. Syst., 8 : 267-271, 1947. 

19. Haynes H.J. and Carlisle C.L.: Treatment of Schi-zophrenia with De- 

soxycorticosterone; Med. Bull. Vet. Admin., 18: 141-147, 


12 . 


13. 


14. 


15. 



i 82 


- THE INDIAN JOURNAL OF MEDICAL SCIENCES 


20. Hess W.R.: Significance of the Hsrpothalamus in regulation of vegeta¬ 

tive Functions, Archiv fuer Klin, Med., 195, 1949. 

21. Hillarp N.A.; Studies on the localization of hypothalamic Centres con¬ 

trolling the gonadotrophic Function of the Hypophysis, 
Acta Endocrinol., 2: 11-23, 1949. 

22. Himwich H. E. al- • Science, 86: 271, 1937. 

23. Hoskins R.G. and Pincus G.: Sex Hormone Relationships in schizophre¬ 

nic Men, Psychosomatic Med., 11: 102, 109, 1949. 

24. Jaria A.: Studies on adrenal cortical function in certain Psychoses, Fol. 

Endocrinol., 2 : 605-613, 1949. 

25. Karnosh L.J. and Gardner W.J.: Effects of bilateral Stellate Ganglion 

Block on mental Depression, Report of 3 Cases; Cleveland 
Clin. Quart., 14: 133-138, 1947. 

26. Kent G. C. and Liberman M.J.: Induction of psychic oestrus in the 

Hamster with Progesterone administered vio lateral Brain 
Ventricle; Endocrinol., 45: 29-33, 1949. 

27. Kroger W.S. and Freed S.C.: Psychosomatic Factors in functional 

Amenorrhoea; Am. J. Obst. and Gynee., 59: 328-336, 1950. 

28. Massehbach W. and Heinsen H.A.: Amenorrhoea as a Symptom of 

Diencephalic-hypophysial Dysfunction; Zbl. Gynak., 70: 
540-554, 1948. 

29. McCartney: Endocrinol., Jan-Peb., 1929. 

30. McLardS' T. and Davies D.L.: Clinical and pathological Observations 

on Relapse after successful Leucotomy; J, Neurol, Neuro- 
surg. and Psychiat., 12: 231-238, 1949. 

31. Meyer, J.E.: Precocious Puberty with hyperplastic Malformation of the 

Hypothalamus. A Contribution to the Problem of the sexual 
Centre and of Neurosecretion in the Diencephalon; Archiv 
f. Psych, u. Nerv. mit Ztschr. f. Ges. Neurol, u. Psych., 
179|3-4, 378-394, 1948. 

32. Meyer A- and Beck E.: J. Med. Sc., 91: 411, 1945. 

33. Murphy J.P. and Gellhorn E.: Influence of hypothalamic Stimulation 

on cortically induced Movements and on action Potentials 
of Cortex; J. Neurophysiol., 8: 341-364 and 431-447, 1945. 

34. Murphy F.D. and Purtell J.: Insulin Reaction and cerebral Damage 

that may occur in Diabetes; Am. J. Digest. Dis., 10: 103- 
107, 1943. 

35. Nathan P.W. and Ransford P.M.: Significance of Convulsions in In¬ 

fancy; B. M. J., 2: 421, 1949. 

36. Nielson J.M. and Sedgwick R.P.: Instincts and Emotions in an anence- 

phalic Monster; J. Nerv. Ment. Dis., 110: 387-394, 1949. 



HESELTINE—PS YCHOSOMA TIC PHENOMENA 


183 


37. Pavlov I.P., Lectures on conditioned Reflexes; Lawrence and Wishart, 

1918. 

38. Pavlov, I.P.: Conditioned Reflexes; Oxford Univ. Press, 1927. 

39. Piaget, La Construction du Reel, Paris, 1936. 

40. Portis S.A.: Life Situations, Emotions and Hyperinsulinism, J.A.M.A., 

142: 1281-1286, 1950. 4 

41. Rubinow O. and Frankl L.: Die erste Dingauffassung beim Saugling, 

Ztschr. f. Psychol, u. Physiol, der Sinnesorgane, S3: 1-71, 
1934. 

42. Sears H.A. et aU'i Blood Estrin Level in Schizophrenia, Am. J. Psychiat, 

93: 1293-1303, 1937. 

43. Spiegel E.A. and Wycis H.T.: Electrogram of the human Thalamus 

and Hypothalamus, Am. J. Med. Sc., 219: 108-109, 1‘50. 

44. Verney E.B.: Absorption and Excretion of Water, the anti-diuretic Hor¬ 

mone, Lancet, 2: 739-745 and 781-783, 1946. 

45. Wallon: L’Enfant Turbulent, Paris, 1925. 

46. Ward A.A.Jr.: Anterior cingulate Gyrus and Personality, Res. Publ, 

Ass. Res. Nerv. Ment. Dis., 27: 421-431. 1948. 

47. Wildenberg-Kantrow, Iowa Univ. Chil. Welf. Res. Station, 1937. 

48. Williams E.H. and Wright C.A.: Endocrine Patterns in some Psy¬ 

choses, Med. Record, 8: 302-304, 1941. 

49. Wolf S. and Wolff H.: Human Gastric Function; Oxford Univ. Press 

1943. 



LEVEL OF TERMINATION OF THE SPINAL CORD 


N. Das«= and Balbir Singh ^ 

Before the year 1894, very little attention was paid to the wide 
variation in the level of the termination of the spinal cord. Investi¬ 
gators like Nuhn (1849), Pfitzner (1884), ^.nd Reid^ (1889), studied 
the spinal segments in a’ few cases to demonstrate the extent of reces¬ 
sion of spinal cord during body growth and to determine the position 
of cord segments in relation to surface land marks. Very little no¬ 
tice, however, was taken of the variation of the level of termination 
of the cord. 

Our present day knowledge of the termination of the spinal cord 
is based on the work carried out by Thompson' and his associates 
(18941; McCotter= (1916); Needless’ (1935) and Reimann and Anson' 
(1944). The site of termination according to these workers varies 
from the middle of the 12th thoracic vertebra to the lower third of 
the third lumbar vertebra; about 50 per cent of the cases ended a 
little above or below the intervertebral disc between 1st and 2nd 
lumbar vertebrae. The termination in females was found to be at 
a lower level than in males; Negroes lower than Whites. 

MATERIAL AND METHOD 

The present'work is based on observations made on 72 dead bo¬ 
dies of adults in Punjabi males, at the Medical College, Amritsar. 
Previous workers based their observations on the results they ob¬ 
tained after dissecting; but in the present series both dissection and 
roentgenography were employed. The spinal cord was exposed by 
laminectomy and incision of the membranes. The level of emergence 
of the coccygeal nerve was taken as the level of the termination. 
Here according to microscopic studies by Tailor (1938), Harmeier’ 
(1933), Needles' (1935). spinal grey matter almost totally dis¬ 
appears. 

In 50 of our cases roentgenographic technique was followed; 
in this a metalic' pin was transfixed at the level- of emergence of the 
last coccygeal nerve and an antero-posterior roentgenogram was taken 
to establish its relation to a vertebral body or the intervertebral disc 
Fig. 1. In another 22 cases relation was established by vision 
to a third of a vertebra or to an intervertebral disc. 


" Anatomy Department, Medical College, Amritsar. 
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Fig I. 


Fig 2 


TABLE I —Showing comparison of level of termination of the spinal cord between the present series and others reported. 
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OBSERVATIONS AND DISCUSSION 

In the current series, termination of the spinal cord ranges from 
the level of the upper'border of the first lumbar vertebra to the lower 
third of the second lumbar vertebra. The variation in the level of 
termination observed is markedly less than that reported by Needles’ 
Reiman and Anson.’ With the segments included between the lower 
third of the first lumbar vertebra and the upper third of the second 
lumbar vertebra 63.9 per cent of the total number are included, 
83.3 per cent were included between the middle thirds of first and 
second lumbar vertebrae. 

Comparing the present set with the others reported, a total of 
873 records are brought into a common system in Table 1. The scheme 
adopted by Needles^ is employed, in which each vertebra is divided 
into thirds, the neighbouring half of the intervertebral disc being in¬ 
cluded with its adjacent upper or lower third of the vertebra. 

When the data was so arranged it was found that within the 
limits of the lower third of first lumbar and tire upper third of se¬ 
cond lumbar vertebra,the spinal cord terminated in 63.9 per cent of 
the current series, 49.6 per cent of Needles’, 48.6 per cent of Mc- 
Cotters’, 62.1 per cent of Thompsu’ or 56.05 per cent of the com¬ 
bined sets. 


CONCLUSIONS AND SUMMARY 

1. In the present investigation both roentgenographic and dissec¬ 
tion methods were employed. 

We consider that the roentgenographic method is a more accu¬ 
rate way of determining the level of termination of spinal cord. 

3. The present series of 72 adult male specimens show a range 
of variation in termination of the spinal cord from the upper border 
of first lumbar to the lower third of second lumbar. The average 
level is opposite the disc between the first and the second lumbar 
vertebra. All cases in the current series terminated within the teri- 
tory of the upper two lumbar vertebrae. 

4. A compilation of 801 similar records from the literature 
shows a range from the middle of twelfth thoracic to the lower third 
of the third lumbar vertebra. One case where the spinal cord ended 
at the level of the third sacral vertebra has been mentioned by 
Reiman.’ 
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“THE FUTURE OF MODERN aiEDICINE IN INDIA" 

Modern medicine has been flourishing in India for over two cen- 
tmies and it cannot be asserted that it has accomplished in India 
what it is capable of accomplishing and has accomplished in other 
civilized countries of the world. The medical sciences are today giv¬ 
ing the world the healthiest period it had ever known. With the 
help of the discoveries of the modem medical sciences plague, leprosy, 
small-pox, intermittent and remittent fevers, dysenteries and cholera, 
have been banished from all civilized countries. In India these di¬ 
seases still ravage and take a heavy toll of human life. It is evident 
that this state of affairs cannot be attributed to modern medical 
science but to the imperfection and inadequacy of the existing medi¬ 
cal service in India to fully utilise the discoveries of m.odern medical 
science in the fields of prevention of diseases. The problem that 
confronts those who are in charge of the National Health is that me¬ 
dical service should eventually provide everything that modem me¬ 
dical science can offer towards the preservation of health and the 
cure of diseases and that it should make available their benefits to 
the entire population. It is admitted that medical science in India is 
not at present optimally organised and supervised and distributed but 
also that the development of plans for its improvement should be pre¬ 
ceded by the inclusive study of the many complex factors involved 
and should not be directed towards the support of any preconceived 
scheme which has not been based upon such theory. 

The Government of India have been conscious of the urgent ne¬ 
cessity for the improvement of the existing medical service so that its 
benefits may be made available to the entire population of India. 
With tliis object in view they appointed the Health Survey and De¬ 
velopment Committee to make an inclusive survey of the many com¬ 
plex factors involved and advise them as to the steps to be taken to 
achieve this end. After a comprehensive survey of the many com¬ 
plex factors involved the Committee has drawn up a Health Program- 
ms in two parts, one a programme for the some¬ 
what distant future and the other a short term 

scheme covering tv/o five-year periods. The attainment of this ob¬ 
jective, which may take about forty years, is to be achieved through 
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successive stages of intensive effort directed towards the production 
of the necessary trained personnel and the creation and development 
of the organisations and institutions which will form essential parts 
of the community’s health service. The future of modem medicine 
in India will depend entirely how far the Government is able to im¬ 
plement their recommendations in the orderly manner suggested and 
the co-operation which the Government receives from the public of 
this country. Without the mutual co-operation of the Government 
and the people it is futile to hope that anjdhing substantial can be 
accomplished. 

The main problem winch underlies the success of the recommen¬ 
dations of the Health Survey and Development Com-mittee is the sup¬ 
ply of medical men in the required numbers and of the right quality. 
The utter inadequacj' of the available number of medical men for the 
task to be accomplished is vividly realised. But in the attempt to 
produce medical men rapidly to meet the demand there is a danger 
of sacrificing quality. The quality of the medical men turned out of 
our medical colleges will depend on the nature of the medical educa¬ 
tion imparted to the students in these institutions. This raises the 
question of the present status of our medical education. Modem 
medical science is the product of a long evolution. Starting as an 
art modem medicine has slowly emerged as a science in the course 
of a few centuries. As Clifford Allbutt remarks “The beginning of 
the 20th century saw the emergence of medicine from an art of ob¬ 
servation and empericism to an applied science founded upon re¬ 
search; from a craft of tradition and sagacity to an applied science 
of analysis and law; from a descriptive code of surface phenomena 
to the discovery of deeper affinities; from a set of mles and axioms 
of quality to measurements of quantity.” Medicine is not a mere 
applied science but a science in its own right. It is an independent 
form of scientific activity. It is capable of being pursued and deve¬ 
loped as such and is on equal terms with the other sciences. The 
scientific element in medicine is not merely applied physiology and 
applied pathology. While taking full advantage of any appropriate 
discoveries in the ancillary sciences of physiology and pathology it 
need no more wait on the advance of these sciences but is bound to 
undertake physiological and pathological researches of its own when 
they become relevant to its purpose. Medicine at the beginning of 
the 20th centurv has become largely an experimental science. In 
recent times it has become a fashion to deprecate the art of medi¬ 
cine at the expense of the scientific .aspect of medicine. This attitude 
is not justified. - The art of medicine will long remain the chief imple¬ 
ment of the practical doctor. It still forms the back bone of medical 
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practice and is indispensable to mankind. The art and the science of 
medicine represent the two great activities 01 medicine. The art ot 
medicine ministers to. the immediate needs of sick individuals and 
may he called curative medicine. The science of medicine is concern¬ 
ed with the advance of medical knowledge and may be called pro¬ 
gressive medicine. The modern medical student must be trained in. 
both these aspects of medical science—the curative and progressive. 

Our medical colleges are at present so constituted that the grea¬ 
test empnasis is laid on curative medicine. Our graduates are 
trained to diagnose diseases and effectively treat these cases accord¬ 
ing to the best traditions of modern medicine. The progressive side 
of medicine is very much neglected and very meagrely provided for 
with the result we are not building up a reserve of well trained and 
qualified men who will whole-heartedly devote all their time to pro¬ 
gressive medicine. Progressive medicine requires the organisation 
in the colleges of well equipped laboratories where all available facili¬ 
ties for research is provided and men who have chosen research as 
their career are in charge of these laboratories. A survey of our me¬ 
dical colleges reveals the weaknss of our training of medical gra¬ 
duates in the science of medicine. The fundamental subjects like 
anatomy, physiology, biochemistry and pathology are very much neg¬ 
lected. There is not at present available enough professors of know¬ 
ledge and accomplishment to fill these important chairs in our col¬ 
leges and hence they are filled with any available candidate with the 
minimum of qualifications. In the last one decade every possible op¬ 
portunity has been utilised to train men in medicine and its allied 
branches and surgery and its allied branches. There has been no at¬ 
tempt to choose young men of brilliance and promise and attract 
them to the vital subjects of anatomy, physiology, biochemistry and 
pathology. Particularly it is deplorable to see the lack of eminent 
physiologists in our medical colleges. Unless the Government em¬ 
bark on a far sighted scheme of attracting young men of promise to 
these departments the future of modern medicine will be very gloomy 
indeed in India. 

“The final and practical use of all medical science is to maintain 
health and to combat disease in mankind. It is in the very nature- 
of things that the study of disease, to be effective, must begin as it 
must end, with disease itself, and that all knowledge applicable to 
human disease must owe its inspiration directly or indirectly, to inti¬ 
mate contact with disease as this exists in living man. if the vita¬ 
lity of medicine is to be increased, it must be clearly recognised that 
there is a fertile science that deals primarily with patients, and this 
must be encouraged to a more vigorous growth. This science may be-. 



•igo THE INDIAN JOURNAL OF MEDICAL SCIENCES 

•termed experimental medicine or clinical science. Tliis science seeks, 
oy obs.ervation and otherwise, to defme diseases as these occur in 
.man; it attempts to understand these diseases and their many mani- 
lestations, and here especially makes frequent use of the experimen¬ 
tal method. It makes definite experiments upon disease or watches 
the effects of experiment conducted by injuries, however these arise; 
it culls, or actually creates, and uses physiological and pathological 
knowledge immediately related and applicable to the diseases studied- 
The work of clinical science cannot be delegated to laboratories. It 
must be inspired and sustained by direct contact with disease. It 
must be carried through in a very large measure by observations on 
sick people.’’ For this purpose it is essential that in every medical 
college a research Professorship should be established and all faci¬ 
lities for research work in this experimental medicine should be pro¬ 
vided. I must refer in this connection to the pioneering work done by 
the Indian Council of Medical Research. It has a very important sec¬ 
tion connecceu with clinical research. In the past few years the 
Council have tried their best to stimulate research in clinical science 
and by awarding research scholarships have sought to promote expe¬ 
rimental medicine in medical colleges. But this is not enough. The 
various medical colleges must rise to the occasion and provide for 
these research scholars suitable places where their research could be 
conducted. This would mean a reorganisation of our departments 
of physiology, uiochemistry and pathology in our colleges. There is 
a wrong impression that research has no relation to the practice of 
medicine and n. concerns only people working in the laboratories. 
While it is true that the practising physician or surgeon cannot be 
expected to be in touch with the work of research carried out in the 
laboratories, it is imperative tliat they should in their practice utilise 
the knowledge gleaned by the research scholars in their laboratories. 
As Clifford Allbut remarks “Research is the salt of the most practi¬ 
cal training. It car_:iot begin too soon. It is the light of the wisdom 
of man, the mind of the boy. and the heart of the child- Education 
has so long lingered on Hellenistic and Scholastic ways, on the sys¬ 
tems of abstract notions unvexed by verification, that the hard-shell 
practical man is still occupied by the notions of antiquated theory, 
and the phrases of a dead or moribund nosology. The majority of 
medical men have to work upon the store of scientific ideas and 
facts with which they set out in practice; onwards they may gain 
in adaptiveness and technical facility; but can dig little deeper into 
the strata of knowledge; but for the modem academic spirit this 
would spell, as in history it has spelled, stagnation. Therefore it is 
•of the greater importance that every student should start on his 
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career well equipped with scientific principles. If, thus equipped, he- 
be not at first so handy a doctor as his seniors, yet with his larger- 
mental grip he wdll soon pick up common devices and apply them 
with more freedom and economy.” 

Once the main problem of the production of well qualified well 
trained and well equipped medical men is taken on hand, the next 
problem that has to be tackled would be the organisation of the me¬ 
dical service in this country to provide the most effective medical ser¬ 
vice for the rural areas of India. The great importance of this prob¬ 
lem is realised by all medical men and the Government of the coun¬ 
try. The Prime Minister has emphasised this problem on many oc¬ 
casions. "The health of the villages requires special attention. The 
country derived its vitality from the villages* It is not enough for 
large imposing hospitals and other buildings to be put up in the 
towns; the benefits of health must be extended to the whole coun¬ 
tryside ” As noted above the Health Survey and Development Com¬ 
mittee have taken the countryside as the focal point of their main 
recommendations because they realised the basic problem before the 
country was the pro-vision of adequate liealth protection to the peo¬ 
ple living in the rural areas. 

How to provide the most effective medical service for rural In¬ 
dia poses not one but many problems—^problems centering about the 
essential characteristics of the rural areas and their relation to the 
medical ser-vnee deficiencies. “In varying combination and degree 
poverty, isolation and ignorance account for the lack of medical ser¬ 
vices in many ruial areas, for the poor. quality of much of the me¬ 
dical services now available, for the scarcity of good hospitals, for 
the persistence of diseases which modem medicine can prevent or 
cure, and for the relatively high maternal and infant death rates. 
Paradoxically enough, advances in medical science itself also account 
in large measure for certain of the deficiencies in rural medicine. 
Far-reaching changes in techniques of diagnosis and therapy during the 
past quarter-century have caused well trained doctors to concentrate 
in cities because of their demand for access to good hospital facili¬ 
ties, easy reference to .specialists, and ample opportunity to gain in 
knowledge and experience by association -with other members of their 
profession. Isolation, perhaps as much as poverty, has delayed edu¬ 
cational progress in rural areas. Inferior education, in turn, is res¬ 
ponsible for ignorance, in this country even illiteracy and ignorance 
has been at the root of some of the farmers’ troubles. There are far¬ 
mers whose attitude toward personal hygiene and medical services are 
those which were common among the mass of the population fifty 
or even a hundred years ago. Many follow a heavy and unhealthy 
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diet, and are not apt to enquire into the source of the water they 
drink. Becoming ill they are likely to dose themselves and waste 
their money on patent medicines. Last but not least, tlaere is still 
current in rural communities the older notion that a hospital is a 
place to be avoided, and partly as a result, even the few hospital beds 
available are frequently unoccupied.” This admirable summary of 
the characteristics of rural America, applies in toto and even with 
.greater force to rural India. 

In the light of the difficulties involved in any attempt to extend 
and improve medical care in the most needy areas of rural India many 
steps must be taken. This task will require many years for its 
achievement and it can be accomplished only step by step and in a 
cumulative and accelerating fashion. There is no room here for any 
shortcuts or any improvisations. The immediate objective must be the 
five year programme recommended by the Health Survey and Deve¬ 
lopment Committee and a start must be made with the creation of 
tlie primary health centres suggested in that report and make it at¬ 
tractive and workable. If the Government feel that they are unaljle 
to start this scheme due to financial stringency then an attempt must 
be made to start it in a modest way. A good public health service 
is the first essential today in many areas of rural India v/here pover¬ 
ty, isolation and ignorance preiail. There is already in some States 
a well organised public health department staffed with qualified and 
experienced personnel. This department must undertake tlie pioneer 
work in teaching the populace the elements of personal hygiene, nu¬ 
trition, and preventive health measures. Progress will be slov/ at 
first for the public health personnel will have to check water-supplies 
and sewage disposal, immunize children against contagious disease, 
provide pre-natal care, as well as, instruction in infant care for mo¬ 
thers and carry on a vigorous anti-venereal disease campaign and 
other related functions. That an energetic and well conceived public 
health programme can drastically reduce infant, child, and maternal 
•morality, as well as, the incidence of commimicable disease has been 
demonstrated many times over. There are already District Health 
•Officers who are carrying on this work on a modest scale in each dis¬ 
trict. The personnel of the staff of District Health Officers must be 
appropriately increased and supplemented by such elements as are not 
present in the present set up. The present quota of sanitary inspec¬ 
tors must be greatly increased and their training extended and inten¬ 
sified so as to include the above mentioned public health subjects. By 
doubling or trebling the present recruitment of sanitary inspectors 
and giving them tne above suggested instruction a great move for- 
Tvard ■will be made. An intensive training for a period of 12 months 
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ought to suffice for this purpose. Nurses, and midwives for mater¬ 
nity and child welfare work must also be added to the staff. Squads 
of well trained and well equipped workers to carry on the work of 
D.D.T. spraying and to attend to anti-malarial work must also be 
created, if they are not already in existence, and attached to the staff 
of the District Health Officer. 

The next important item is the securing of physicians to work 
in the rural areas. Hospitals and health centres are neither built or 
staffed in a day. The Achilles heel of medical service is the con¬ 
centration of qualified medical men in town. “The practice of medi¬ 
cine is both a science and an art and rare indeed is the doctor who can 
maintain the high standards he acquired in medical college and teach¬ 
ing hospital under the physical, economic, and educational limitations 
of the isolated rural community.” On account of this tendency for 
doctors to congregate in towns there has been a steady decline of 
country doctors, a phenomenon not peculiar to India by any means, 
as it hhs been also observed in America and England. The reason 
for this is that good doctors are not satisfied merely to earn a liveli¬ 
hood. They seek to practice medicine according to the high stan- 
dai’ds they have learnt in their college and for this they require faci¬ 
lities for diagnosis and therapy that are now to be found for the 
most part in urban areas. The first step in the dispersal of qualified 
doctors from towns to rural areas is the creation of hospitals in se¬ 
lected places which will afford young doctors good hospital facilities, 
easy access to specialists, and ample opportunity to gain in knowledge 
and experience by association with otlier members of their profes¬ 
sion. As a first step in the dispersal of young qualified doctors of 
the existing District headquarters hospitals must be enlarged and 
equipped so as to accomodate 200 beds—60 beds for surgery, 60 beds 
for medicine, 30 for obstetrics and gynsecology and 50 beds for the 
specialities—ophthalmology, ear, nose and throat, venereology etc. 
The surgical beds will include few beds for orthopsedics and the me¬ 
dical beds few for pediatrics. It is very essential to post these hos¬ 
pitals aualified medical men with ample experience in their specialities 
to be in charge of their specialities. These hospitals must be provided 
with X-rayunits—diagnostics and therapeutics, well .equipped patho¬ 
logy and bacteriology laboratories for serological diagnosis, and when 
available a dental department. Most important is that these hospitals 
should run very efficient out-patient departments.. The pathology and 
bacteriology laboratories can be run very efficiently by trained techni¬ 
cians under the direction of specialists. , The basic idea is to start as 
many as possible complete hospital units wffiich ^vill attract young qua- 
e doctors, to pursue their post graduate education and gather ex- 
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perience in medicine, surgery, and obstetrics. As the supply of qua¬ 
lified doctors become available these hospitals may be expanded to 
accommodate 300 beds. The existing practice of posting the District 
Medical Officer on the basis of seniority must be abandoned forthwith. 
The D.M.O. may be utilised for organisation work. Better still non¬ 
medical men with executive experience should be placed in the admi¬ 
nistrative charge of these hospitals so that the specialists may be 
free to devote their energies to their professional work. The next ex¬ 
pansion when medical personnel become available is to improve Taluk 
hospitals to accommodate 100 beds. Till these are started the District 
Headquarter hospitals must be made the centres of village medical 
work. Por this purpose the starting of mobile clinics are suggested. 
They can bring medical help to a radius of 30 miles centering from 
the hospital. One well equipped ambulance is enough to start with. 
A separate personnel must be maintained for this purpose. Two qua¬ 
lified doctors, one or two nurses, one midwife one compmmder and one 
or two dressers will be needed on this unit. Such mobile units are do¬ 
ing yeomen servios round about Vellore villages. To begin with, the 
public health personnel will be resident or easily available to these 
villages. Mobile clinics can bring enormous benefit to people in parti¬ 
cularly isolated areas. Operated wither by the district hospitals or as 
an adjunct of the public health service, they would be especially use¬ 
ful for maternal and infant care and immunisation programmes and 
in providing periodic dental care.' A service of this sort can also be 
of value in educating the rural population on the fundamentals of hy¬ 
giene and nutrition. Equipped with a small screen and a mechanism 
for sound reproduction the "clinica on wheels” could bring to rural 
areas otherwise cut off from educational contacts, talks and demons¬ 
trations produced for mass distribution by state and federal health 
agencies or by the staff of regional hospitals. This has been the ex¬ 
perience of Rimal America. This has also been the experience of Vel¬ 
lore hospital. Dentists are not available at present but in all other 
respects this example from America can be copied with immense bene¬ 
fit to rural India. 

A third and a most important problem on which the future of mo¬ 
dem medicine in India will depend is the attitude of the Government 
and the people towards, the claims of indigenous systems of medicine 
in India. For some years past an agitation has been set on foot to 
rehabilitate the indigenous systems of medicine on which the future 
national health schemes should be based. The Health Survey and 
Development Committee in their recommendations made the following 
remarks. With regard to the indigenous systems of medicine, the 
Committee afiirmed quite definitely, that there are certain aspects of 
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health protection which in its opinion can be secured wholly, or at any 
rate largely, only through the scientific system of medicine. Public 
health or preventive medicine which must play an essential part in 
the future of medical organisation, is not within the purview of the 
indigenous system of medical treatment as they obtain at present. The 
indigenous systems of medical treatment do not at present deal with 
such vital aspects of medicine as obstetrics, gynsecology, advanced 
surgery and some of the specialities. Further no system of medical 
treatment which is static in conception and practice and does not keep 
pace with the discoveries and researches of the scientific workers the 
world over can hope to give the best available ministration to those 
who seek its aid. I entirely agree with the conclusion of the Health 
Survey and Development Committee that no justification i.s needed in 
confining its proposal to the country-wide extension of a system of me¬ 
dicine which must be regarded neither Eastern nor Western but as a 
corpus of scientific knowledge and practice belonging to the whole 
world and to which every country has made its contribution. I should 
like to quote the remarks of a very learned scholar Chandra Chakra- 
berty on Indian medicine in his book “The Ancient Hindu Medicine.” 
“I suffer from no national hypnotism or megalomania. It is very 
likely that some of my interpretations may not find ready acceptance 
in many orthodox quarters. But sooner it is realised, it will be bet¬ 
ter for the communal health that the ancient medical works cannot 
serve us today any other useful purpose than to supply rich materials 
for the cultural history of the race. Its prolific vocabulary might be 
also profitably utilised to create a national school of medicine, for con¬ 
tinuity of historic consciousness, activates and acts as a stimulus for 
progress. Our very great achievements in the past, which we have 
every reason to be proud of instead of inspiring us with the greatest 
efforts to lead in arts and sciences, should not mortgage our future 
to the dead past. For a race that does not take the utmost care and 
the most advanced methods for the prevention of disease and the pre¬ 
servation of health, cannot effectively compete in the struggle for 
existence with more forward races and succeed in the survival of the 
fittest. Health is the foundation of all wealth and progress. We 
cannot afford to cling to an empty shell, carry the dead weight of the 
past on our back sacrificing our future, unless we want to be counted 
with the extinct races,” 

A study of the .evolution of the modern science of medicine re¬ 
veals many of the fallacies which underlie the present agitation for 
the revival of the indigenous systems of medicine. 

1. A science of medicine based on 'philosophic’ and not on 
‘scientific” hypothesis fails to evolve. The medical theories of the 
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ancient Hindus were based on a priory philosophical concepts, like 
the panchabLuta theory, and the tridosha theory, which have never 
been replaced by an accurate knowledge of the function and the 
structure of the human body. In the days of the first attempts at 
medical organisation tliey were legitimate because positive discove¬ 
ries were few and unimportant. The evolution of the modern science 
of medicine commenced only after its abandonment of the a priory 
philosophical concepts of Greek medicine for accurate knowledge sup¬ 
plied by the science of anatomy and physiology. 

2. The decay of a medical science is essentially an internal phe¬ 
nomenon. It is sometimes alleged that the invasions of the Moham¬ 
medans and take of the Biitish are factors in the decay of the an¬ 
cient Hindu Medicine. The first may account for the gains made by 
the ancient Hindu Medicine being lost but it cannot account for the 
decay of Hindu Medical science. Science was in fact in head¬ 
long decay before tlie sixth century A.D. i.e. before the advent of 
the Mohammedans. Hindu medical science was not filled, it died. 
It had reached the limit of possible expansion within the mould 'in 
which it was cast. The same fate overtook Greek medicine in the 
middle ages but the European Renaissance liberated it from the un¬ 
yielding mould it was cast in and made it flow into the more conge¬ 
nial and elastic mould of scientific medicine. In India historically 
no such renaissance occurred and Hindu medicine was left in its ori¬ 
ginal mould to perish. Modern medicine is the evolutionary product 
of ancient Greek medicine. All talk of revival of and research in 
ancient Hindu medicine is a waste of time as this experiment has 
been conducted in history on Greek medicine, an ancient medicine very 
closely allied to Hindu medicine, and this has resulted in the emer¬ 
gence of modern rational medicine. It is ^wisdom to take the mo¬ 
dem rational medicine and to enrich it with our own distinctive con¬ 
tributions rather than repeat the same historical experiment and ar¬ 
rive at an identical result few centuries after. 

3. Science can exist and advance only so long as scientific spirit 
survives. The survival of scientific spirit is dependent on advancing 
civilisation. The same is true of the science of medicine. Rational 
medicine is a development of civilisation which better than any other, 
measures man’s intellectual advancement. In the middle ages Euro¬ 
pean civilisation slumped very badly and medicine ceased to be a 
science and became a matter of salves, poultices, talismans, and 
spells. The high water mark of ancient Hindu medicine was in the 
reign of Emperor Asoka. Practically no important addition was 
made to the corpus of Hindu medical knowledge after that date. In 
the fifth century A.D. a great renaissance occurred in the reign of 
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Vikramaditya and after that date Hindu civilisation began to dete¬ 
riorate and with it Hindu Medical Science also. The great advance 
made in the European civilisation is entirely due to the fact that the 
European nations made science the basis of their civilisation and 
■fostered scientific spirit in their peoples. India is still hesitating tc 
take this momentous step and until it is done and the outlook of the 
present generation is made scientific and scientific spirit is actively 
fostered in her people, no real advance in the science of medicine can 
occur in India. 

There is a sober appreciation among the advocates of the indi¬ 
genous medicine of the obvious inadequacy of the ancient surgery. 
The art of surgery is not of any use to patients without ansesthe- 
sia, hemostasis and asepsis. The science of surgery is only possible 
with an accurate Knowledge of human anatomy and physiology. 
Without the phenomenal advances made in the sciences of anatomy 
and physiology in the recent years such highly specialised branches 
of surgery—the abdominal, thoracic and neurosurgeries—could never 
have come into existence. It is true that the ancient Hindu possess¬ 
ed considerable skill in surgery but to argue that their surgery could 
be revived under the present conditions and would serve any useful 
purpose is to be totally ignorant of the demands of modem surgery. 

A great deal of capital has been made about the alleged excel¬ 
lence of the ancient Hindu therapeutics. But here too a study 
of the evolution of the modern science of therapeutics will help to 
dispel many of the misconceptions and exaggerated ideas entertained 
the advocates of ancient Hindu medicine on this subject. The 
methods used in the treatment of diseases comprise three basic mea¬ 
sures—^faith healing, h 3 '’gienic therapy, and drugs cures. What has 
a bearing on our discussion is drug therapy. The ancient pharma¬ 
copeia was composed entirely of remedies of plant origin, the so call¬ 
ed galenicals, after the great Galen. Many considerations weighed 
in the choice of drugs. The most important one was their recom¬ 
mendation bjr some one who had used them or heard of their use. 
Another recommendation was their appeal to the imagination for 
the healing virtues they were believed to possess, Paracelsus ini¬ 
tiated a new approach to the study of therapeutics by introducing 
certain metals (non-galenicals) into the pharmacopeia. He used and 
popularised inorganic substances such as mercurJ^ lead, iron, arse¬ 
nic antimony, copper sulphate, and potassium sulphate as remedies. 
It is true that some of these had been used long before his time, but 
had not been generally accepted as useful agents for the treatment 
of diseases. He is thus the founder of chemotherapy, for he main¬ 
tained that there was a specific for every disease and that chemis- 
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try was the agency for obtaining these specifics. In the twentieth 
century his beUef was revived in scientific form by Ehrhch. The de¬ 
velopment of the science of bacteriology, particularly through tlie 
pioneer investigations of Pasteur, Koch, and their immediate followers 
between the years 1855 and 1900. Chemotherapy is still an infant 
science but already it has revolutionised the treatment of infectious 
diseases. The future of modern therapeutics lies in orderly develop¬ 
ment of this science. 

The pharmacopeia of the ancient Hindus is loaded with a mass 
of useless remedies that had been collected over many centuries, along 
with some of proved value. Ancient Hindu medical practice was 
established by Atreya in the sixth century B.C., did not include an 
extensive use of drugs. It relied mainly on hygienic therapy and 
dietetic.s. Later on a more extensive use of drugs was grafted on 
the old system. At first the drugs were mainly of vegetable origin 
but few minerals like mercury were later incorporated. The ancient 
Hindu medical men lacked an effective method of determining the 
curative value of drugs. They had to search here and there, blindly 
trying one preparation after another hoping always that this decoc¬ 
tion or that infusion would possess healing power. In early times 
the difficulties in evaluating the virtues of one or other remedy was 
enormous, since differentiation of the specific nature of the various 
infectious diseases had not been made. The method of blind testing 
was the only one available. The method of ‘control’ observations 
and of' scientific testing of drugs did not come into use in India until 
the beginning of the twentieth century. When these methods were 
finally applied, the mass of useless remedies that had been collected 
over many centuries was slowly discarded and those that were of 
real value were discovered and these have incorporated into the mo¬ 
dem pharmacopeia, which contains many specifics which the modem 
medical science did not discover. Modern rational medicine does not 
rely very much cn galenicals. It relies mainly on hygienic therapy 
but is assisted by a moderate use of some well tested and tried drugs. 
The plea to re\’ive the indigenous systems of medicine for the sake 
of a fe\v specific remedies is a very short sighted one, as these can 
be incorporated into the rao'dern pharmacopeia after being scientifical¬ 
ly tested. With the growth of the modem science of chemotherapy 
and the discoverj^’ of antibiotics like penicillin, streptomycin, Chloro¬ 
mycetin and aureomycin, etc. ancient pharmacopeias have lost much 
of their importance and charm. Therapeutics divorced from a tme 
science of medicine tends to be purely emperical and in the long run 
proves sterile. 

“Science has made the modem world what it is to-day. Science 
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has entered into every area of our private and public, national and 
international life. It has enriched us beyond measure, but in that 
very process it has complicated life—complicated it to the point 
when it is uncertain whteher we can cope with all that has been 
thrust into our hands.” One of the root problems of our times is 
the problem of the proper use of science. All the nations of the 
world, are feverishly planning to utilise the rich dower with which 
science has endowed them for the ' reconstruction of the post-war 
world particularly national health. Everywhere in the civilised 
world the affiliation of science \rith politics is noticeable. In India 
one sees the unfortunate affiliation of politics with science which is 
proving a serious hindrance to progress. This is particularly the 
case with the medical science. The ancient Hindu medicine has not 
been killed, as it is loudly but ignorantly proclaimed by the advocates 
of the indigenous systems of medicine. It died a natural death. 
Instead of giving it a decent burial politicians are wasting the na¬ 
tions’ time and money in a frantic attempt to revive it and thus put 
the clock of progress back a few centuries. “The medical sciences 
are today giving the world the healthiest period it has ever known 
but they are not yet mature. What has already been accomplished 
in scientific medicine is small in comparison mth the future possibili¬ 
ties of preventing diseases, and alleviatng suffering and prolonging 
human life. But there is no assurance that these possibilities will 
ever be realised. In this matter man literally controls his own des¬ 
tiny. The danger to the scientific spirit, to the advance of medicine 
and to the integrity of civilisation does not come from the mass of 
unthinking people. This danger comes from the intelligent people 
in whom the primitive instinct escapes from repression and rises to 
prevent thought.” It is the duty of those who control the destiny of 
the nation not to be stampeded by this ill-conceived agitation but with 
vision and courage to go forward and implement the national health 
programme v/hich after prodigious labour and deliberation the Bhore 
Committee has prepared for use of the nation. 


THE ASSOCIATION OF SURGEONS OF INDIA 

TWELFTH ANNUAL CONFERENCE 1951 
Impressions by a Correspo,uicn‘. 

To the cold northern Capital City of Delhi came over a hundred 
delegates, for the twelfth Annual Conference of the Association of 
Surgeons of India. 

If the city was cold, the reception accorded to the delegates was 
ti’aditionally warm. The arrangements made for receiving and ac¬ 
comodating the delegates were thorough, and in a City known for the 
imcertainties of its transport system, no one could have felt anything 
but gratitude for the manner in which the organisers smoothed over 
the difficulties. 

The Conference was inaugurated on the 30th December, 1950 by 
Pandit Nehru. Rajkumari Amrit Kaur, Health Minister, in welcoming 
tlie guests, dealt with the great advances that medical science and es¬ 
pecially surgery, had made in the last two decades. She spoke 
of the efforts that had been made to bring these advances to the 
common people, and of the difficulties that surrounded the fulfillment 
of this ideal. She made a plea for the cultivation of an outlook of 
service, and reminded her listeners of the allegiance that they owed 
to the high principles enshrined in the Hippocratic Oath. Pandit 
Nehru in an obviously unprepared speech characterised by a certain 
acid humour, said that major preoccupations like .food and foreign 
policy had relegated national health to a secondary place in the Gov¬ 
ernment’s schemes for the betterment of the country. He dealt at 
some length with the rival systems of medicine that were struggling 
for dominance in the country, and said that emphasis should be laid 
not on this or that system being cheap, but on a particular system 
being efficacious. After all, as he drily remarked, for an overpopu¬ 
lated country like India, there is nothing cheaper than death. 

The president of the Association, Dr. Narasimhan, who is well 
known for his sober scholarship and his devotion to the highest 
ideals, in a characteristically studious speech, covered a vast field 
which included not only the history of Surgery in ancient India, but 
the problem of medical relief and undergraduate and post-graduate 
teaching. He stressed particularly the role the Association might 
play in encouraging the development of specialities in the country. 

The scientific session was opened with a paper by Dr. R. Maha- 
devan of Madras on Bronchiectasis and by Dr. S. J. Mehta of Bom¬ 
bay, who spoke on the surgery of lung abscess. The first speaker 
covered the subject in a comprehensive manner, but unfortunately, 
no figures of personal mortality rates or cures were mentioned. 

Dr. S. J. Mehta showed an extremely high incidence of lung 
abscess following tonsillectomy performed both under local and ge- 
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nerai anaesthesia. In cases that failed to respond to therapy with, 
the antibiotics and postural drainage, both open drainage and pul¬ 
monary resections, had been resorted to, with good results. 

The second afternoon was taken up with a paper by Dr. R. A, 
Irani and Dr. A. E. de Sa of Bombay, on the subject of intestinal 
obstruction in children. 

In a carefully thought out paper, the speakers produced an im¬ 
pressive series of personal cases, though their mortality figures did 
not compare at all favourably with those of some of the specialised 
clinics in Europe or America. They had many original observations 
to make, from a clinical and operative point of view, particularly in 
connection with imperforate anus and intussusception. 

It was a pity that obvious financial and laboratory handicaps 
had stood in the way of this paper being a really substantial contri¬ 
bution to the understanding of childhood obstruction. 

The third day’s session was devoted to the Sciatic Syndrome. 
Dr. V. P. Mehta of Bombay and Dr. Santosh Sen of Delhi discuss¬ 
ed different aspects of disc prolapse. Dr. Sen produeed quite a large 
series of successfully treated cases of disc prolapse. 

Dr. V. P. Mehta made a plea for the adoption of a special ope¬ 
rating position, which he described in some detail. The discussions 
that followed all these papers were lively and on the last day, even 
acrimonious. 

Over and above the main papers, the mornings were taken up 
with short papers, and out of a large niunber, those of Dr. M. G. 
Kini of Bombay and Dr. Balkrishna Rao of Gwalior, stand out in the 
memory. 

In addition, visits to Hospitals were arranged, but it was unfor¬ 
tunate that a wide enough variety of operations had not been arrang¬ 
ed for the three days that the conference lasted. This was in strong 
contrast to the operative fare that had been served up at the 
previous annual session in Madras. 

This is but a bare outline of the scientific aspects of the Conffe- 
rence. As though the dry bones of knowledge were not enough, 
there were enough lunches and dinners arranged to last a healthy 
delegate till the next annual Conference. And for those that 
came from Bombay, the joys of this uninhibited and unprohibited 
city were sufficient to induce a second visit. 

Due meed of praise must be given to the local secretary Dr. 
Santosh Sen for the general excellence of the fare the delegates were 
served, and to Dr. U. Mohan Rau the popular secretary of the Asso¬ 
ciation, who in his own quiet way, made the trip to Delhi a memor¬ 
able one. 
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AUREOMYCIN IN THE TREATMENT OF THE COMMON COLD, Hoag- 
land R.J., Deitz E.N.; Myers P.W. Cosand H.C.: New Eng, J. Med. 
243: 773-775, 1950. 1 table, 1 figure, 6 references. 

A controlled investigation regarding the usefulness of aureomycin was 
carried out in young healthy male military personnel. 309 patients with 
head colds were divided into two groups:—- 154 treated with aureomycin 
orally and 155 patients received a yellow capsule as a placebo. Aureomycin 
was given in the dosage of one capsule (250 mg.) four times a dayjn early 
stage and in the late stage two capsules (500 mg.) four times a day. There 
was nd, significant difference in the proportion of cures reported by patients 
with cold receiving aureomycin and those‘receiving the placebo. There 
was also no difference between those receiving aureomycin in different 
doses. Furthermore, essentially the same proportion of patients treated 
with aureomycin and placebo reported slight or no benefit from either type 
of treatment 


J. C. Patel. 


ATYPICAL PNEUMONIA: Stuart-Harris, C. H.: B. M. J. 2: 1457-1480, 

1950, 31 references. 

Primary atypical pneumonia is a syndrome of infection of the respira¬ 
tory tract reproduced by many agents, chiefly of the virus or rickettsial 
group, and particularly the psittacosis group of viruses. K. burneti, and 
the influenza viruses. It is characterised by varied symptomatology, by 
roentgenographic changes of a particular character, and by lack of thera¬ 
peutic response to the sulphonamides or to penicillin. The author reports 
two cases, which illustrate most of the points emphasized by the large 
number of case reports in the literature. The clinical features are those 
of a benign respiratory tract infection, with cough and sputum, low fever, 
■tachycardia, malaise, headache and an unusual degree of respiratory dis¬ 
tress. Physical signs suggest a bronchitis rather than a true consolida¬ 
tion. The roentgenographic changes exceed in degree the clinical flndings, 
and hazy opacities or diffuse mottling may be found contrasting with the 
denser opacity of bacterial pneumonia. Clinically Q fever is not distinct 
from other atypical pneumonias, but it is usually accompanied with the 
onset of pleuritic pain. The diagnosis depends on the total clinical fea¬ 
tures, but may be aided by cold agglutinin tests in that form of the syn¬ 
drome of undetermined aetiology. For the differentiation of cases of in¬ 
fection due to a particular agent concerned in the syndrome, laboratory 
investigations are essential. Penicillin alone or combined with sulphona¬ 
mides was reputed to have some effect in psittacosis, but not in other 
groups. With the advent of aureomycin, considerable promises of success 
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are met with in atypical pneumonia of undetermined aetiology, in Q fever, 
and. possibly, in psittacosis. 


Eric Coelho. 


A CONTROLLED STUDY OF THE TREATMENT OP UPPER RESPI¬ 
RATORY INFECTION WITH PROPHENPYRIDAMINE (TRl- 

METON), Hirsh, H.L.: Am. Pract. 2: 32-35, 1951. 

Many reports have been published on the efBcacy of antihistaminic 
■drugs in the treatment of the common cold. The author selected prophen- 
pyridamine because of the low incidence and mildness of untoward effects. 
The subjects included in this study were all male inmates of a reformatory 
and fulfilled the following criteria: 1. They presented nasal symptoms 
Tegardless of other respiratory system complaints. 2. The temperature did 
not exceed 99 . 4 oF. orally. 3. There was no history of any type of allergy. 
The duration of cold was no criterion for inclusion in the study, but most 
complained of symptoms for one to three days before treatment was start¬ 
ed. None of the subjects were hospitalized and all continuefi their rou¬ 
tine work. The severity of the symptoms and findings were noted before 
treatment was started and each day thereafter for five days. One exami¬ 
ner was responsible for all the questioning and examination to insure com¬ 
plete uniformity throughout study. The selected inmates were divided into 
two groups and given packages containing 26 tablets. One group were ins¬ 
tructed to take 2 tablets immediately followed by 1 tablet four hourly 
when awake for 5 days. Each tablet contained 10 mg. of Trimeton. The 
other group took tablets, identical and similar in number containing lactose. 
The examiner himself was not aware of the contents of the packages. The 
patients were examined daily and each was asked his opinion as to whether 
the therapy was effective in alleviating or controlling his symptoms and if 
the relief obtained was slight, moderate or great. The author tried Tri¬ 
meton in 51T cases out of 1008 and came to the conclusion that the anti¬ 
histamine prophenpyridamine (Trimeton) does not completely cure the 
common cold but does alleviate some of the symptoms and, in some instan¬ 
ces, shortens the course by varying degrees. 


HYDROXYSTILBAMIDINE IN THE TREATMENT OP INDIAN KALA- 
AZAR, Sen Gupta, P.C.: Ind. Med. Gaz. 85: 547-553, 1950. 3 tables, 9 
references. 

The author reports the use of hydroxystilbamidine in 42 cases of Kala- 
azar. Of these, 25 patients were ordinary cases that had either not re¬ 
ceived and specific treatment or had received a few injections of relatively 
ineffective drugs previously, the rest (17 patients) were resistant cases of 
Kala-azar that had relapsed after courses of treatment with other specific 
drugs viz., antimohials and|or aromatic diamidines. The diagnosis of kala- 
azar was made by the demonstration of the parasite Leishmania donovahi 
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and|or Napier’s aldehyde test andjor the complement fixation test. , The 
duration of kala-azar in the ordinary cases varied from three months to 
a little over a year and in the resistant cases from 6 months to 3 years. 
In all but one case the splenic enlargement was seen from less than 1 
inch to 10 inches below the costal margin. The route and the number of 
injections were varied in different groups of cases in the series. In most 
cases the drug was administered intramuscularly with a 10 per cent aque¬ 
ous solution in 2 per cent procaine. For intravenous injection the drug 
was dissolved in-25 ml. of 23 per cent solution of glucose. The total num¬ 
ber of injections varied from ,10 to 26 in the ordinary and from 15 to 35 
in the resistant cases. The intramuscular injections were given on con¬ 
secutive days or alternate days or on two consecutive days followed 
by a day’s interval. The intravenous injections were given on consecutive 
or on alternate days. The mean relative dose per 100 lb. body weight for 
the ordinary cases was 2.6 G. with a standard deviation of 0.81 G. and 
for the resistant cases 3.7x 1.4 G. With this line of treatment, Kala- 
azar was clinically cured in 16 out of 17 of the resistant and in all the 
ordinary cases. On a follow up of the cases 6 months or more after the 
completion of treatment, 37 cases could be contacted. Of these, all the 
23 ordinary and 11 out of 14 resistant cases of kala-azar were completely 
cured and 3 resistant cases had a relapse of the conditions. Two of these 
cases that had relapsed, however, had shorter courses of treatment. These 
results show that hydroxystilbamidine compares very favourably with, and 
is as effective as, the older drugs including stilbamidine and has the addi¬ 
tional advantage of being free from unpleasant immediate effects and se¬ 
quelae and is well tolerated intra-muscularly with procaine. 

Eric Coelho. 


INTRAMUSCULAR HEPARIN, Abrahage, D. J.: B. M:. J. 2: 1418- 

1419, 1950: 3 figures: 2 references. 

Heparin is the most efiicient and safest anticoagulent in common cli¬ 
nical use so far. This drug necessitates frequent intravenous injections, 
which are irksome to both patient and doctor. This paper describes trials 
with the administration of heparin intramuscularly in a concentrated 
aqueous solution of 25,000 units per cc. in 20 cases at the Institute of Car¬ 
diology. All clotting times were determined by the method of Dale and 
Laidlaw. With this technique the normal clotting time was two and a half 
to three minutes. In order to establish a criterion for adequate anticoa¬ 
gulation when using this method, 16 normal subjects were given a stan¬ 
dard dose of intravenous heparin (100 units per kilogram body weight) 
and the average delay of clotting at ten minute intervals, was noted. The 
results showed that a satisfactory blood level existed for one hour after 
intravenous heparin. The author administered 37,000 units i.e. 1.5 cc. 
of Heparin intramuscularly as the initial dose followed by 1 cc. after 12 
hours. With intramuscular injection, the anticoagulant effect was well 
maintained and even after twelve hours, the delay of clotting was still 
adequate when judged by the criterion previously stated. Local pain and 
occasional haematoma were met with, but can be minimized by simulta- 
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neous injection of 1.5 cc. of 1 per cent solution of procaine and the use 
of 18—20 gauge needles. The intramuscular injection should preferably be 
given into the vastus lateralis muscles. The results of this trial indicate 
that this is a satisfactory method for short or long term anticoagulant the¬ 
rapy and can be safely carried out in the home. 


Eric Coelho. 


POSTASSIUM DEFICIENCY IN PYLORIC STENOSIS, Hawkins, C.F.,. 

Hardy, T.L., and Sampson, H.H.: The Lancet 260: 318-321, 1951. 

As little attention is being paid to the potassium ion when treating the 
profound electrolytic disturbances that accompany many gastro-enterolo- 
gical conditions, the authors present a case report of a typical example of 
hypokalemia and its dramatic response to specific therapy. The case was 
an adult aged 47 with advanced pyloric stenosis, who complained of con- 
tinous vomiting. The loss of hydrochloric acid a’-.d water gave rise to hy- 
pochloremia with alkalosis. Finally dehydration with an insufficient glo¬ 
merular infiltration pressure led to acute renal failure. The condition im¬ 
proved temporarily with glucose-stline infusions, but his apathy, muscular 
atonia, absent reflexes,< bradycardia and shallow respirations, clinically in¬ 
dicated a potassium deficiency. This was confirmed by electrocardiogra¬ 
phic findings, and by biochemical evidence which showed a low-serum- 
potassium level. The authors show that the effect of treating such a pa¬ 
tient with large quantities of intravenous sodium chloride is not only to in¬ 
crease any potassium deficit by causing a potassium diuresis, but also tO’ 
substitute sodium for potassium in the cells, an exchange which is a fea¬ 
ture of alkalosis. There seems to be a reciprocal relationship between so¬ 
dium and potassium, and the giving of generous infusions of sodium chlo¬ 
ride as a routine may be ill-advised and even dangerous unless their 
amount is controlled by frequent serum potassium estimations. 

In the present case, the authors did not use the intravenous route be¬ 
cause it was not the total dose that was important, but the amount of se¬ 
rum-potassium that reached the heart. The administration of potassium 
chloride orally has no effect. The authors gave a sub-cutaneous infusion 
with hyaluronidase and dramatic improvement was noticed with the re¬ 
versal of electocardiographic abnormalities. The symptoms of hypokalee- 
mia returned when the infusion was stopped, but ultimately the patient 
recovered fully. 


Eric Coelho. 


STREPTOMYCIN TREATMENT OF TUBERCULOUS LESIONS OF THE 
TRACHEA AND BRONCHI—A report to the Medical Research Council 
by the Streptomycin in Tuberculosis Trials Committee, The Lancet 
260; 253-257, 1951. 7 tables, 8 references. 

^ This study covered 35 patients treated in 6 chest hospitals. The pa¬ 
tients were admitted to the trial only if they confirmed to three criteria. 
1. Ulceration or granulation tissue had to be visible on bronchoscopy. 2. 
Thd tracheobronchial lesion was to be considered an important factor in the- 
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prognosis. 3. The diagnosis was based on the finding of tubercle bacilli 
in the sputum or on bronchial biopsy. It was not thought practicable to 
conduct a controlled trial with a parallel series of untreated patients be¬ 
cause frequent bronchoscopies in patients who were being treated by rest 
alone would not have been justifiable. Bronchoscopy was done before treat¬ 
ment was started, and was repeated after two months, and again after four 
months treatment. Patients were then kept under observation for two 
months without further streptomycin. In 24 cases bronchoscopy was re¬ 
peated six months after the commencement of treatment, before discharge. 
The patients under trial were classified into 5 groups according to their 
•clinical features Group A with 3 patients having no infiltration visible in 
the chest film, group B with 7 patients having symptoms out of proportion 
to the small extent of lung disease, group C, 11 patients with persistently 
.positive sputum after apparent control of the lung disease by collapse 
measures, group D, 4 patients with radiological evidence of bronchial obs¬ 
truction and group E, 10 patients with tuberculous cavitation. Streptomy¬ 
cin was given intramuscularly 6 hourly, for four months, the first 21 pa¬ 
tients receiving 2 Gm. and the rest getting 1 Gm. per day. The results of 
the treatment was as follows. In 24 of the 35 patients, the bronchial lesion 
was found to be greatlj' improved or healed when final bronchoscopy was 
done, four or six months after treatment In 15 patients out of 33 who 
were subjected to bronchoscopy two months after starting treatment, there 
was considerable improvement in the bronchial lesions. In cases that 
.showed no improvement in the first two months of treatment no benefit 
was noted with further treatment. The healing of the bronchial lesion was 
greater in those with limiced lung disease than in those with tuberculous 
cavities. Bronchial stenosis was present before treatment in 15 patients 
and in 7 more cases it developed during treatment. In 24 cases, includ¬ 
ing 2 treated by artificial pneumothorax, 1 by thoracoplasty, and 1 by pneu¬ 
monectomy, the sputum became negative. In 2 cases, inspite of streptomy¬ 
cin treatment, masses of granulation tissue required removal at repeated 
bronchoscopies. Although the cases under trial were few, there was a 
slight suggestion that the lower dosage of streptomycin was less satisfac¬ 
tory. 


Eric Coelho. 


LINCTUSES, Gordon Sears, W.: The Bract. IGG: 91-92, 1951. 

Linctuses are viscous liquid preparations containing mostly sucrose 
and medicinal substances possessing demulcent expectorant or sedative pro¬ 
perties. They are prescribed in small doses and should be sipped and swal¬ 
lowed slowly without the addition of water. The usual dose is 60 minims. 
They are usually administered to allay cough which is troublesome, use¬ 
less and unproductive and which may be painful or disturbing to the rest 
and sleep of the patient. Among the common indications for the use of a 
linctus are: coryza, pharyngitis and laryngitis, the early stages of bron¬ 
chitis, influenza and pneumonia, dry pleurisy, pulmonary tuberculosos, and 
new growth of lung. The following linctuses are in the B.P.C. (1949). The 
■approximate amount of morphine, codeine or diamorphine in each 60 mi¬ 
nims, has been added after the dosage. 
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Name. 

Dose 

Morphine, Codeine or- 
Diamorphine 


^ Minims 

1 Cubic 
j centimetres 

per 60 minims (3.5 cc.)- 

Compound linctus of 
chloroform and mor¬ 
phine. 

30-60 

1.8-3.5 

1|20 grain (3.2 mg.) 

Linctus of codeine, N.F. 

30-60 

1.8-3.5 

118 grain (8 mg.) 

Linctus of diamorphine. 

30-120 

' 1.8-7.0 

1|20 grain (3.2 mg.) 

Linctus of diamorphine j 
and hyocyamus .. j 

30-120 

1.8-7.0 

1|20 grain (3.2 mg.) 

Compound camphorat- j 
ed linctus of opium .. 

; 30-60 

! 1.8-3.5 1 

1|150 grain (0.43 mg.)- 

Linctus of squill 

j 30-60 

1.8-3.5 ( 


Opiate linctus or squill 
(Gee’s linctus) 

1 

1 30-60 

1 

1 

1.8-3.5 1 

1|100 grain (0.65 mg.) 

Simple linctus, N. P. .. 

j 30-60 

1.8-3.5 


Opiate linctus of sqai; 
for infants, N.F. 

1 

1 30-60 

1.8-3.5 

1|450 grain (0.14 mg.) 

Simple linctus for in¬ 
fants, N.F. 

^ 30-60 

1.8-3.5 

i 

Compound linctus of 
tolu for infants, N.F. .. 

1 

j 30-60 

1.8-3.5 

! 

1 

1 


From this table it will bo observed, that in addition to their demulcent 
properties, they contain very small doses of drugs which depress the ner¬ 
vous mechanism of the cough reflex. Diamorphine and heroine are no 
longer included in the index of the National Formulary as they are habit 
forming. An equally powerful linctus is ‘physeptone (brand) linctus’ (B. 
W. & Co.), a D.D.A. preparation ■which contains 2 mg. of physeptone in 
each 60 minims. 


Eric Coelho. 


SURGERY 

RETROGRADE AORTOGRAPHY WITH A SPECIAL, CATHETER IN- 
CliUDING DEMONSTRATION OP THE CORONARY ARTERIES: 
Pearl, P., Gray, N. and Friendman, B.; Annals of Surgery 132; 959, 
964, 1950. 

Though roentgenographic demonstration of the heart chambers and the 
^eat vessels by radio-opaque injection into the venous system is well estab¬ 
lished the visuarisation of the left side of the heart and thoracic aorta have 
presented formidable difficulties'. 

Demonstration of the abdominal aorta by direct translumbar percu¬ 
taneous puncture necessitates general or spinal anaesthesia and carries th& 
risk of injury to the artery or surrounding structures. 
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In 1941, Farinas reported the delineation of the abdominal aorta by 
means of a rubber catheter introduced through a trocar into the femoral 
artery but later favoured "retrograde abdominal aortography” because of 
his inability to procure rubber catheters. 

Radnor used a direct injection into the aortic bulb to visualise the aor¬ 
ta and coronary arteries in dogs. Hoyos and del Campo injected 30 cc. of 
70 per cent Diodrast directly into the human aorta through the second left 
interspace. 

Grossman secured proximal aortogram in dogs by means of a wax 
catheter introduced through the right common carotid whicli was ligated. 

These techniques had the disadvantages of requiring large quantities 
of radio-opaque medium, unnecessary widespread and non-selective arterio- 
giiaphy, and the great force required to inject the solution (except witjf 
the catheter method of Grossman) might have damaged or ruptured a 
weakened arterial wall. One of the authors devised a thm-walled radio¬ 
opaque catheter which could be inserted into a peripheral artery and guided 
to any part of the aorta. The outside diameter (2.50 mm.) is small enough 
for insertion and may be readily restored by suture. 

First used on dogs, the catheter was passed through the femoral or 
carotid arteries ana successful arteriograms of any portion of the aorta 
were made with small amounts of Diodrast. Satisfactory pictures were ob¬ 
tained of the left ventricle, aortic valves, coronary arteries, proximal aorta, 
aortic arch and its main branches. By placing the catheter tip at various 
levels in the descending aorta, the coeliac axis, the mesenteric arteries and 
iJenal arteries were demonstrated, showing minute branches in the stomach, 
liver, spleen, intestine and kidneys. 

The authors reported regular demonstration of the coronary arteries 
with 4 cc. of radio-opaque liquid. Electrocardiograms taken during the pas¬ 
sage of the catheter and after injection, showed no abnormality. The 
catheter has been used only in one human subject just below the brachial 
bifurcation. The artery was restored'by suture and the radial pulse at the 
wrist promptly returned and persisted. 

Technique: A segment of artery is exposed and adventitia stripped 
from it. The blood flow is temporarily occluded by serrefines. The open¬ 
ing in the artery is made slightly smaller than the diameter of the cathe¬ 
ter, which is then gently inserted. It is kept free of blood by connecting 
it to an apparatus which delivers a few drops per minute of heparinized 
salt solution at just below ss’stolic pressure. The serrifin.-'s are removed 
and the catheter passed to the desired location. The position is checked 
by fluoroscopy. The pressure apparatus is replaced by a 50 cc. Robb syringe 
containing the radio-opaque medium. From 4—10 cc. are sufiicient. The 
solution is injected as quickly as possible. Two roentgen exposures are 
made about one eight to one fifth second apart, the first about half a se¬ 
cond after the injection has begun. The syringe is immediately replaced 
by the pressure apparatus. If neces.sary the catheter may be kept for 
more exposures w’ith diffo;ent positions or it is removed making sure the 
artery is free of clots. The opening is closed. 


Eustace J. de Souza. 
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TWO NEW METHODS FOR REDUCING DISCOMFORT AFTER HAE- 

MORRHOIDECTOMY, Heart, D: Am; J. Surg. 81: 31-32, 1951. 

Several early perianal epitheliomas were treated with wide incision 
followed by cauterisation of the exposed area with nitric acid. The ex¬ 
cellent anaesthesia obtained post-operatively and the superior healing of 
these wounds led to the use of nitric acid for this purpose in other rectal 
operations, e.g. on the skin edges of fistulectomy wounds, and outer skin 
edges after hgemorrhoidectomy. The author now uses nitric acid as a rou¬ 
tine after operations for piles. 

Pull strength nitric acid is lightly brushed on the skin edges with a 
firm cotton applicator from which excessive amounts of the acid have been 
removed by blotting in gauze. Extreme caution must be taken to prevent 
the acid from coming in contact with the muscle. The use of the tech¬ 
nique has not only prevented much post-operative pain but has also check¬ 
ed too rapid healing of the outer part of the wounds and has thus en¬ 
couraged satisfactory drainage. At no time has more tissue destruction 
occurred than was desired. However, it is evident that injudicious use of 
nitric acid could easily cause destruction of too much skin and muscle. 

The use of a bulk laxative enema is another method of reducing pain 
of the first bowel evacuation. The more commonly used oil retention enema 
or other methods seem to soften the stool so much that its full value is 
lost and the patient still has to wait in dread for his first spontaneous eva¬ 
cuation Four or five drams of bulk laxative are quickly mixed in a few 
ounces of tap water and instilled in the rectum, using a large asepto syrin¬ 
ge and a wet No. 22 French catheter. The material is retained and soon 
becomes partly solidified, usually resulting in a normal evacuation within 
a few minutes to a few hours. The soft gelatinous mass precedes the more 
solid foecal mass and less than the usual discomfort is experienced. It is 
usually necessary to demonstrate the use of this technique to the nurse or 
she will not mix and instill the ingredients rapidly enough and solidifica¬ 
tion will occur in the syringe and catheter. 

Other principles that require attention if post-operative gas pain are 
to be prevented are:— (1) the avoiding of any type of pose-operative anal- 
plug; (2) the use of a small, water enema the night before surgery, instead 
of the more irritating enemas, and avoiding an enema on the day of the 
operation, (3) the placing of a piece of gauze in the rectum at the beginning 
of the operation to prevent blood from running into the sigmoid, the gauze 
being removed at the end of the procedure. 

Fear and apprehen,sion of the patient especially of pain at defecation 
must be allayed. Pain is due to muscular spasm and the patient must be 
taught to relax. 


E. J, Borges. 


PEDIATRICS 

SIGNIFICANCE OF TACHYCARDIA IN CHILDREN, Thomson J.; The 
Pract. 186; 88-90, 1951. 

The term tachycardia means an abnormally rapid heart rate. The 
normal heart rates at various ages are as follows: 
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Age 

Bat.e per Minute 

Birth 1 

12C 

6 to 12 months 

115-105 

2 to 6 years 

105-90 

7 to 10 ys'ira 

90-80 

11 to 14 years 

i 

80-75 


The pace-maker of the heart, the sino-auricular node, is controlled by 
the varying degree of tone of the right vagus, and in the newborn, vagus 
tone is minimal. It has been suggested that this in turn is due to the low 
arterial pressure in the newborn and consequently explains that as the 
blood pressure rises throughout childhood, the cardiac rate falls. This 
article, deals with tachycardia occurring in the absence or virtual absence 
of pyrexia. This tachycardia may be produced by a diminution in vagal 
toney by increased sympathetic action, or by the advent of a new or ectopic 
pace-maker in the heart. 

A compensatory tachycardia is produced in conditions where the myo¬ 
cardium is impaired. This is caused by a diminished cardiac output and 
lowered blood pressure which depresses the vagal tone. Tachycardia of 
this type occurs in the post-pyrexial period of a number of infections viz., 
diphtheria, influenza, and scarlet fever but the most common cause in 
childhood is rheumatism. Often the onset of tachycardia is insidious and 
the child is brought because he is pale, easily fatigued, is out of sorts and 
Is not eating well. History of having headaches and perhaps occasional 
pains in the limbs, or susceptibility to throat infection may be disclosed. 
In some cases the child complains of abdominal pain which disappears on 
rest or there may be epistaxis. A physical examination will reveal not only 
a tachycardia but also some slight enlargement of the area of cardiac dull¬ 
ness; some indistinctness in the heart sounds, and perhaps the presence of 
a systolic murmur. The tachycardia associated with anxiety states is func¬ 
tional and is due to the overactivity of the sympathetic nervous system. 
Such children react violently to change in their environment viz., the 
absence or anticipated absence, of a parent overnight, the anticipation of 
a journey etc. Unlike rheumatism, attacks of this nature have a fairly 
sudden onset and are short lived though recurrent. Such children are 
often lacking confidence. Before ■ making a diagnosis of functional tachy¬ 
cardia, paroxysmal tachycardia and tachycardia due to a hyperthyroid 
state must be excluded. The tachycardia of hyperthyroidism is by no 
means uncommon in childhood, especially in girls over the age of 10 years. 
The onset is gradual. Nervous manifestations are frequent and early symp¬ 
toms. There is excessive activity and excitability. There is tachycardia. 
The warm moist skin is accompanied by flushing. The child is emotional 
and unstable. To distinguish it from functional tachycardia a count of 
the sleeping child’s pulse is invaluable, for the tachycardia of an excitable 
child will disappear during sleep. It should be remembered that during 
adolescence the endocrine system undergoes further development and re¬ 
adjustment, and this may cause a physiological enlargement of the thyroid 
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gland wltli resultant tachycardia. 

So far, tachycardia has been considered mainly as an aid in diagnosis. 
In paroxysmal tachycardia the increased heart rate and its abrupt onset 
without apparent cause, are the outstanding features of the condition. It 
may he started by some trigger mechanism or it may be of psychological 
origin, or it may be associated with nausea and vomiting or may occur 
in the course of rheumatism or hyperthyroidism. The heart rate is regu¬ 
lar and may be anything from 180 to 300 or more beats per minute. The 
heart is of ectopic origin. The duration of the attack varies, and if pro¬ 
longed unduly cardiac dilatation ensues with signs of congestive heart 
failure. This condition is a medical emergency and every effort should be 
made to terminate the attack. In children, the application of a tight ab¬ 
dominal binder or flexing the trunk so that the head is between the knees, 
may terminate the attack. The splashing of cold water on the face may 
prove successful. The older children may be taught deep breathing with 
expiration against a closed glottis. The production of emesis, mechanically 
or by the administration of an emetic dose of ipecacuanha, may prove be¬ 
neficial. A strong pressure over the carotid sinus to produce vagal stimula¬ 
tion may be helpful. Ocular pressure, though painful, yields good results. 
When these measures fail, and in any case if there are signs of the onset 
of congestive heart failure, the intravenous injection of mecholyl or doryl 
may bring about a normal rhythm. These substances are akin to acetyl¬ 
choline which is the substance released at the parasympathetic nerve ends 
when such nerves are stimulated. Other appropriate agents are quinidinc, 
digitalis and quinine. 

The other less common causes of tachycardia are enlargement of the 
mediastinal glands, mediastinal fibrosis, intrathoracic neoplasm and aortic 
aneurysm. These conditions give rise to irritation of the vagus nerve and 
hence the tachycardia. Anoxia, of any origin, produces tachycardia, thus 
it is found in an anemic states and following hgemorrhage. The rarest of 
all causes is thalamic tumour. The practitioner must bear in mind that 
certain drugs like belladonna and thyroid gland extracts cause tachycardia. 

Eric Coelho. 


PSYCHOLOGY 


THE INCIDENCE OP CERTAIN VEGETATIVE DISTURBANCES IN 
RELATION TO PSYCHOSES, Ross, W.D. et al,: Psychosom. Med. 
13: 179,1950. 

The incidence of certain chronic vegetative disturbances has been de¬ 
termined among 1,600 patients in a Canadian mental hospital. The pre¬ 
vious literature has been discussed concerning the frequency of the disor¬ 
ders among psychotic patients as compared with the general population. 
Peptic ulcer appears to be less common among psychotic patients than 

among non-psychotics. This might favour its status as a "vegetative neu- 
rosisi. 

Bronchial asthma is not significantly less frequent among psychotics 
an non-psychotics. This emphasizes the importance of physical factors 
or of emotional factors at a psychotic level. 



212 


THE INDIAN JOURNAL OF MEDICAL SCIENCES 


Diabetes mellitus is approximately as common among psychotic patients 
as in an unselected' population. This either favors physical factors, or the 
hypothesis that the relevant emotional disorders are at a psychotic level. 

Rheumatoid arthritis is rare among psychotics. This might support 
its designation as a “motor neurosis.” 

An elevated blood pressure is about as common among psychotic pa¬ 
tients as among patients in general medical practice. This might favour 
the presence of physical in addition to emotional factors, since the high in¬ 
cidence renders psychotic factors less likely. 

Hyperthyroidism is not common among psychotics, but no compara¬ 
tive incidence for non-psychotics is available. 

With minor exceptions the sex ratios for these disorders are similar 
among psychotic and non-psychotic individuals. 


J. C, Marfatia. 


ANXIETY HCL SECRETION AND PEPTIC ULCER ETIOLOGY, Mahl. 

G. P.; Psychosom Med. 12: 158, 1950. 

1. It is impossible to make a critical evaluation of an oral-dependency 
and an anxiety hypothesis of peptic ulcer etiology solely on the basis of 
available anamnestic or psychoanalytic studies of personality processes in 
peptic ulcer patients. A method which would enable one to do so is briefly 
described. 

2. Both the oral-dependency and the anxiety hypothesis assume that 
increased HCL secretion is associated with the emotional processes em¬ 
phasized. There are no published experimental data, positive or negative, 
concerning HCL secretion during the arousal of unconscious wishes to be 
loved, to eat, or to be fed. There is evidence that chronic overt anxiety 
behaviour in dogs and conscious chronic anxiety in humans are positively 
associated with increased HCL secretion. Some of the results are contra¬ 
dictory, hov/ever, and further studies, especially at the human level are 
needed. Such studies also aid in resolving the contradictory predictions of 
HCL secretion made by Cannon’s emergency theory of emotions and by an 
anxiety hypothesis of peptic ulcer etiology. 

3. A study of the gastric acidity of male students during the under¬ 
graduate examination period and during control periods is reported. The 
gastric acidity of these students was significantly higher during the exa¬ 
mination period than during the control periods. The risk in gastric aci¬ 
dity was very closely related to the degree of conscious anxiety mani¬ 
fested by these subjects. These results agree with an anxiety hypothesis 
of peptic ulcer etiology; they do not bear directly upon an oral-dependency 
hypothesis. 

4. A recent critique of an anxiety hypothesis of peptic ulcer etiology 
and of a previous experiment of the writer is considered. It is shown 
that this critique did not adequately describe the experimental procedure 
or the results of the study is discontinued. The theoretical objections 
raised in this critique are shown to be a function of confusion of the diffe¬ 
rential role of anxiety in the conversion neuroses and in the vegetative 
neuroses.' The reluctance to consider the autonomic concomitants of 
anxiety is regarded as a joint result of the history of psychodynamic theory 
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and the unqualified extensions of Cannon’s emergency theory of emotions 

of chronic emotional processes. ’ , . 

5 Possible fruitful lines of research for a comparative evaluation ot 
the OTal-dependency and anxiety hypothesis of peptic ulcer etiology are 

discussed. 

T C. Marfatia. 


ADAPTIVE REACTION TO STRESS, Selye, H. and Fortier, C.: Psycho- 

som. Med. 12: 149, 1950, 

1. Following a brief outline of the endocrine aspects of the General- 
Adaptation-Syndrome and of the so-called “Diseases of Adaptation”, the 
participation of nervous mechanisms in these biologic reactions is consi¬ 
dered. 

2. Important alterations in the morphology and function of the ner¬ 
vous system can result from hypo-or hyperactivity of the pituitary-adrenal 
system, the main endocrine regulator of adaptive processes. 

3. The coexistence of disordered endocrine mechanism with psycho¬ 
neurotic or psychotic states, suggests some relationship between pituitary- 
adrenal activit 3 ' and mental processes. The precise nature of this rela¬ 
tionship is not yet established. 

4. Alarming stimuli of a neurogenic or psychogenic nature are particu¬ 
larly potent activators of the pituitary adrenocorticotrophic function and 
produce rapid and intense alarm-reactions. 

5< The corticotrophic effects of physical stress is apparently indepen¬ 
dent from any nervous mechanism; it is not prevented either by complete 
deafferentiation of the pituitary, or by the administration of autonomic 
blocking agents. 

6. However, the possibility is considered that, unlike physical stressor 
agents, neurogenic stimuli may require a neurohumoral machanism to elicit 
the release of pituitary A.C.T.H. 

7. Recent experiments indicate that many effects of mineralocorti- 
coids are inhibited by simultaneous treatment with glucorticoids, yet on 
certain target organs the two types of hormones act synej'gistically. The 
importance of these interactions is stressed in connection with the con¬ 
cept of the diseases of adaptation. 


J. C. Marfatia. 


STRESS AND THE ADRENAL CORTEX with Special Reference to Potas¬ 
sium Metabolism, Hoagland H.: Psychosomatic Medicine, 12; 142, 1950 

The fact that steroids modify both brain electrolytes and certain as¬ 
pects of brain function is suggestive in relation to the author’s finding of 
abnormal adrenal stress responses in schizophrenic patients. The author 
has seen that normal men, in contrast to most schizophrenic patients, fluc¬ 
tuate in rate of potassium excretion with modification of rates of release 
of their adrenal steroids in response to wide variety of stresses. The au¬ 
thor has also seen that potassium is lost from the brain of rats in response 
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to stress and that this loss may be prevented by certain steroids. It is 
tempting to consider that repeated failure of normal movement of tissue 
potassium accompanying a wide variety of stresses may play a cumula¬ 
tive role in the development of schizophrenic behaviour characterized by 
the establishment of conditioned responses involving inappropriate affect 
and disturbances of association, attention and consciousne.->s. While there 
is no direct evidence for this hypothesis, and it may well be incorrect, the 
author presents it here as a target for criticism through further experimen¬ 
tal tests. 


J. C. Marfatia. 

IMPAIRMENT OE ABSTRACT BEHAVIOUR FOLLOWING BILATERAL 

PREFRONTAL LOBOTOMY, Grassi; J. R.: Psychiatric Quarterly, 

34: 74, 1950, ' 

1. Thirty-two pre-frontal lobotomy patients were given a battery of 
psychological tests to investigate changes in intellectual function resulting 
from lobotomy. 

2. The Weehsler-Bellpvue Test revealed no significant reduction in ge¬ 
neral intelligence, or any evidence of impairment which could be attributed 
to the surgical procedure. Increased intellectual efficiency with increases 
in full scale. I. Q. of 1 to 21 points occurred in 28 out of 32 cases. 

3. The Graphic Rorschach indicated a change in personality-structure 
and traits, corresponding generally with changes in the clinical picture. In 
a large number of cases, organic features were suggested by the Graphic 
Rorschach, later retesting indicating they were of a temporary nature. 

4. The Grassi Block Substitution Test revealed marked impairment 
of abstract organization and inability to shift from a concrete to an abs¬ 
tract approach, suggestive of organic pathology resulting from the lobo¬ 
tomy. The impairment, however, disappeared almost entirely within the 
first year. 

5. Prognostic criteria might be established on the basis of the per¬ 
formances on the Grassi Block Substitution Test and the Graphic Rors- 
schach. The presence of decreased scores in block performances imme¬ 
diately following operation, with increased scores six months later, seemed 
to be significantly related to the degree of clinical improvement mani¬ 
fested. A shift to an extreme form of blot-dominance on the Graphic Rors¬ 
chach as a result of the operation from a previously different level or per¬ 
formance may also prove to be a valuable prognostic criterion. 

6. The results of'the psychological measurements used do not contra¬ 
indicate bilateral frontal lobotomy but rather support it as a therapeutic 
procedure. 


J. C. Marfatia. 

PERSONALITY CHANGES AFTER PRE-FRONTAL LEUCOTOMY: 
Petrie, A._; Brit. J. Med. Psychol 22; 200, 1949, 

Instead of giving a detailed summary, an attempt will be made to out¬ 
line the post-leucotomy patient’s personality characteristics, in so far as 
these have been ascertained on the basis of objective tests. After nine 
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months rather than three months does this outline more clearly support 
the hypothesis with which this paper opened. 

Measures associated with neuroticism show a decrease; the patient is 
less suggestible, has smoother work survcs, and has a changed attitude to¬ 
wards himself. The decrease in measures characterizing the anxious, dep¬ 
ressive introverted type is very marked. He is less persistent in a situation 
requiring endurance; he blames himself less and for fever characteristics; 
he lives less in the past and more in the present and future; he has lower 
motor perseveration scores; he goes more for speed and less for accuracy; 
he shows a greater appreciation of sex jokes in comparison with non-sex 
jokes. He has dropped in verbal intelligence scores, and shows a slight 
gain in performance scores. 

On the intellectual side he shows a loss in verbal I. Q., a particular 
loss in comprehending social attitude unrelated to his immediate environ¬ 
ment, and a loss in learning ability. He has gained on routine tasks but 
loses on tests where impulsiveness is penalized. He shows a less critica* 
attitude in his use of language. 

Nearly all these changes appeared after three months; the confirmation 
of their presence after nine months provides strong grounds for believing 
that with this particular operation, these are some of the changes which 
can be anticipated in this type of population. 


The Connecticut Lobotomy Committee (1948) reported that if a change 
is to appear in a leucotomy patient it appears after 3 months. The authors 
have found this to be true about many traits, but there,are exceptions. Some 
changes are clearly shown only after 9 months, some tendencies are accen¬ 
tuated and some are damped down. For example, motor perseveration and 
persistence involving endurance continue to decrease during the year after 
operation; speed and mistakes continue to increase. Increased distract- 
ahility manifests itself clearly only after the longer period and reversed 
the earlier impression; Planning, as measured on the Mazes, appears to 
improve after the early loss, and so on. 

There was a suggestion in the author’s results of the relationship bet¬ 
ween some of the scores on the self-blame questionnaire (and the changes 
in the degree of self-blame and prognosis. This pointer will be followed 
up and the relationship ascertained between the personality pattern prior 
to leucotomy and the success of the operation. It is hoped also to ascer¬ 
tain, the relationship between the extent of the changes and the mental 
health of the patient after leucotomy. 


changes reported here may be regarded as undesirable. 
Whether they are inevitably associated with the operation of leucotomy, 
in which a more anterior, less extensive or unilateral cut is made, remains 
to be shown. The investigations which have been described are now being 
ca,rned out on patients who are undergoing rostral, unilateral and bilateral 

Hospital. The number of cases to date makes 
^ impossible to give anything but highly tentative conclusions at this stage. 

impression that some of the changes reported 
less marked if the operation is less extensive. 


J. C. Marfatia. 
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THE ASSOCIATION OP CERTAIN VEGETATIVE DISTURBANCES 

WITH PSYCHOSES: Ross, W.D. et al.: Psychosom. Med. 12: 170, 1950. 

The occurence of various vegetative disorders in relation to psychiatric 
diagnosis within the population of a mental hospital in Canada has been 
examined and the relationship determined by statistical evaluation. No 
statistically significant association between a particular type of psychosis 
and bronchial asthma, diabetes mellitus, rheumatoid arthiitis and hyper¬ 
thyroidism could be demonstrated. 

A statistically significant association was found between peptic ulcer 
and the manic type of manic depressive psychosis. This observation is 
considered in the light of the common hypothalamic mechanisms involved 
in the two conditions and with reference to the psychoanalytic feature of 
oral aggresiveness which has been described for both disorders. 

Elevated blood pressure occurred most frequently in the older age 
group of patients and in those with involutional melancholia. It was sig¬ 
nificantly low in catatonic dementia praecox and absent among epileptic 
patients. Statistical analysis indicated a negative correlation of hyperten¬ 
sion with epilepsy even when allowing for age. Contracts can be made 
between the personality characteristics which have been described for hy¬ 
pertensives with those present in catatonics and in epileptics, 

J. C. Marfatia. 


VENEREAL 

CLINICAL EVALUATION OP A NEW PYROGENIC AGENT, Kierland,. 

R.R. and Kulwin, M.H.: Arch: Derm & Syph. 62 : 571-572, 1950. 

Pyretotherapy is one of the recognised nonspecific treatments useful in 
many recalcitrant diseases of the skin. The authors tried a new pyroge¬ 
nic agent, pyromen in 49 dermatologic patients. Pyromen is a non-protein 
purified product obtained from Pseudomonas aeruginosa. It is administer¬ 
ed intravenously,! with 25 micrograms (0.5 cc.) as the initial dose, on al¬ 
ternate days. An oral temperature of 102oF is eonsidered enough for the 
purpose and the subsequent dose is adjusted accordingly. Pyromen was 
used with the same success as typhoid vaccine in the following conditions: 
atopic dermatitis, neurodermatitis, psoriasis, seborrhoeic dermatitis, acne 
and congenital syphilis. It has been successfully used in the treatment of 
neurosyphilis, by Lousen and Liebert, who compared its action with that 
of malaria and typhoid vaccine. The authors conclude that but for a mild 
to moderately severe headache there are no serious side reactions as ob¬ 
served with typhoid vaccine, which is a distinct advantage. 

T. K. Mehta. 


PRIMARY CUTANEOUS NEISSERIA GONORRHOEAE INFE(3TIONS, 
Scott, M.J., and Thomsen, J.: Am. J. Syph., Gon. and Ven. Dis. 34: 
262-264, 1950. 

Medical literature hardly contains any record of primary gonococcal 
infection of the skin. The histologic structure of the skin is regarded as 
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impenetrable to the gonococcus. In these circumstances, the authors con- 
sider it interesting to report three cases of gonococcal cutaneous penile 

infections. 

All the three patients were white male soldiers of 21, 22 and 30 years 
of age. After an incubation period of about five to seven days following 
exposure, all of them suffered from a dorsal abscess of the skin of the 
shaft of the penis. The abscess was free from underlying structures. The 
smears, of the pus obtained on incision of the abscesses, were positive 
for gram negative intracellular diplococci morphologically consistent with 
N. gonorrhoeae. The cultures on chocolate blood-agar with brain-heart 
infusion base under low oxygen and under high carbon dioxide atmosphere 
were positive for N. gonorrhoeae as confirmed by fermentation and oxidase 
tests. There was bilateral, firm, discrete, non tender inguinal adenopathy 
in all three cases, but serologic tests for syphilis were negative in all the 
three. All cases responded to penicillin and sulphonamide (sulphathiazole) 
treatment. 

There is nothing characteristic about primary cutaneous gonococcal 
abscesses. Therefore, in conclusion, the authors recommend routine 
smears and cultures in cutaneous abscess located in genital region. Only 
thus can cutaneous gonorrhoeal infection be unmasked. 

T. K. Mehta. 

DONOVANOSIS, Marmell; M.: Am. J. Syph. Gon. & Ven. Dis. 34: 88-92, 

1950. 

After giving an exhaustive review of varied nomenclature for the fifth 
venereal disease or granuloma inguinale and proposing one more viz., ‘Do- 
novanosis,’ the author gives, pertinent and thorough details regarding its 
laboratory diagnosis. 

Donovanosis is a specific infection and its diagnosis depends on the de¬ 
monstration of the etiological agent in the tissues involved by the lesions. 
Since the organism, Donovania granulomatis, presents unifiue morphologi- 
'cal and tinctorial characteristics, the tissue smear offers a simple and reli¬ 
able means of diagnosis, provided the smear is properly talten, well stained 
and carefully examined. After taking a smear for Gram’s stain and a spe¬ 
cimen for dark field examination, the lesion is scraped to obtain subsur¬ 
face tissue for a smear, for donovan bodies. This is best obtained from the 
granulation ^tissue or from the margin of the lesion. In healed lesions 
the specimen may be obtained with a biopsy punch and a smear made with 
the cut surface and a section from the remaining part. In the author's 
hands smears gave better and more constant results than sections. The 
tissue from the scraping or biopsy is placed upon a glass slide and a smear 
obtained by spreading the material with another slide. The smear is then 
stained with Wright’s stain. The stained smear is then examined under 
the microscope ■ for encapsulated coccoid, diplococcoid or bacillary bodies— 
the donovan bodies—present within large mononuclear cells. The orga¬ 
nisms stain variously from blue to deep_ purple surrounded by a clear or 
faintly stained pink capsule. The picture is characteristic and when once 
seen is not forgotten. The above description of the donovan body is diag¬ 
nostic. Atypical forms have been described. 


T. K. Mehta. 
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THE ACTION OF PROCAINE 
SOME OBSERVATIONS ON ANIMALS. OF CLINICAL VALUE 
V. Ishwariah, T. R. Krishnamurthy and Sarada Subramanyam 

The trend in therapeutics during the past decade or more is not 
only to find new therapeutic agents, but also to unearth new actions of 
the old drugs. The main or outstanding actions of some of the recognised 
drugs, often obscured the detailed study of their other actions. This 
may be seen in the following examples: (i) though the alkaloids of 
cinchona have been in use as antimalarials from 1640, their action and 
use in heart conditions is comparatively recent; (2) anti-histaminics today 
seem to break asunder the chains of allergy for which they were originally 
synthesised and are used in a variety of ailments; (3) urethane, that 
was associated with only hypnotic properties, is finding a new chemo¬ 
therapeutic field in malignancy; (4) suprarenal cortical hormones once 
associated with mineral metabolism, today show new and baffling pro¬ 
perties. On the other hand as pointed out by Burn^ (1950)”.many 

substances used for quite different purposes in medicine, hitherto thought 
to have quite dissimilar modes of action, have many common properties.” 
In line with these, the synthetic local anaasthetics of the procaine group 
have a wide range of action outside the sensory nerve depressent effect. 

Procaine—Us other properties: One of the striking properties of 
procaine or novocaine was observed when it was used in a 0. i per cent 
saline solution, intravenously in cases of shock. Procaine tended to 
accelerate the flow of saline into the vein; a new ‘ venodilator’ property 
was thereby brought to light. Further study of the compound sug¬ 
gested a wide field of therapeutic application, and is advocated today for 
conditions ranging from allergy to angina pectoris, pruritis to parturition. 
Procaine seems to evince (i) a curare-like (2) an atropine-like (3) a 
quinidine-like (4) a sympathomimetic (5) an antihistaminic and perhaps 

* From the Department of Pharmacology. Stanley Medical College, Madras. 
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other actions. There is aLso some evidence of an ecbolic action. An 
aggregate of these effects may seem confusing and often unpredictable, 
when it is seen that it can exert simultaneously an analgesic, a .sympa¬ 
thomimetic cum lytic and vasodilator action. To a less extent, procaine 
is also said to exert a parasympathomimetic cum lytic and histamine¬ 
like actions. 

Aims of the study: We were impelled to undertake this study 
amongst other reasons, to dispel the fear among many clinicians, of the 
intravenous use of procaine. Unforeseen catastrophic results when 
procaine was used subcutaneously or intrathccally have been noticed by 
some, which is said to be due to access of the compound to a vein, by 
which route it was deemed extremely toxic. The fear had deterred 
its use in therapeutics. The study was therefore mainly an attempt to 
establish the safety of its intravenous administration. Data were also 
to be made available as to maximum dose tolerated, in animals, the 
effect on different animals, the effects of rapid and slow administration 
in varying strengths, and lastly its pharmacological actions on circulation 
and respiration. 

Materials used : Dogs weighing 6—g Kg., cats 2—3 Kg. and rabbits 
of 1.5-2 Kg. were used in this study. As dogs were more easily avail¬ 
able than cats or rabbits, repetition of the experiments were carried out 
either on cats or rabbits; two dogs roughly being used for one of either 
of the two others. Procaine or para-amino benzoyl diethylamino 
ethanol was used in the form of the hydrochloride, which is readily solu¬ 
ble in water and normal saline, and is incompatible with alkalies, oxidis¬ 
ing and reducing agents. 

I. Effect of procaine on unanaesthetised animals: The marginal 
ear vein in rabbits and any accessible one in dogs and cats were selected 
for procaine administration. In one series of animals (four dogs) 5 cc. 
of a I per cent solution was administ.-ed in about one minute. As' no 
perceptible effect was detected after an hour, 6 c c. of the same strength 
was repeated again in about a minut(,. With still no perceptible effect, 
the dosage after an hour was raised to 7 cc., administered in the same 
time. All the animals received 10 c.c. or an aggregate of about 400-450 
mg. spread over five to six hours. Similarly cats weighing 2 and 2.7 
Kg., received i, 2, 3 and 4 c.c. at intervals of an hour with the 
precautions. The animals were watched for a period of 2-3 weeks for 
any delayed toxic effects. No appreciable toxic effects were noticed. 
Rabbits stood a proportionate dosage. (In cats gentle whiffs of chloro¬ 
form had to be given sometimes to facilitate injection.) 

In another series of two dogs weighing from 7-8 Kg. procaine was 
administered in i per cent strength, but very rapidly (10 sec.). Here 
again 7-8 c.c. of the solution showed no immediate visible effect on the 
animals. Emboldened by the ‘ non toxic’ effect of i per cent strengths 
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"in quantities up to 8 c.c., the strength of the solution was raised to 3 per 
cent or 30 mg. per cc. 

It is axiomatic that a large dose of any drug can be given slowly 
with safety (barbiturates and other anaesthetics) while a smaller dose 
if given rapidly can cause trouble. We now administered 5 cc. of the 3 
per cent in about 1.5 minutes. Noticing no visible effect, another animal 
was selected where 10 c.c. of a 3 per cent solution (300 mg.) was ad¬ 
ministered in 5 minutes. The dog now reeled, felt ‘giddy,' showed 
signs of incoordination, retched violently and began gasping. . After 
about 20 minutes it revived, responded to calls and showed inclination 
for food. Having verified the effects with this dose on other animals, 
we reduced the dose to 8 cc. of a 3 per cent solution with no visible change 
.in the animal. We thereby fixed the tolerated or ‘toxic dose' between 
g—10 c.c. of a 3 per cent solution i.e., 250—^300 mg. These animals 
were also under observation for 15—20 days after the injection. After 
weeks these animals were injected with 50, 100, 200 and 300 mg. of 
novocaine in 3 per cent strengths on consecutive days to see if the earlier 
injections had acted as sensitising or desensitising agents. There was 
no apparent indication of either. Graubard ^ (1947) found that in rabbits 
.there was a possibility of cumulation, as procaine was more slowly 
.detoxicated. This is possible if the injections are repeated hourly. 

II. Effects of procaine on circulation and respiration: Observations 
were next made on the effects of procaine on the carotid blood pressure 
.and respiratory movements. Dogs weighing 7-9 Kg. and cats of 2-3 Kg. 
weight were given paraldehyde 2.5 c.c. per Kg. by means of a stomach 
.tube. The carotid blood pressure and. intra-tracheal pressure were 
.recorded as usual on a kimograph. Procaine solutions in i per cent 
strengths were used. Artificial respiration was ready for emergencies. 
A start Was made with i c.c. of a i per cent solution injected into the 
^saphenous vein and washed in with about 2 c.c. of saline. The dose was 
^gradually raised to 2, 3 and 4 c.c. 'i.e., 20 mg., 30 mg., and 40 mg., at 
-intervals. There was in every instance a fall in blood pressure, appro¬ 
ximately in proportion to the dose The blood pressure however re¬ 
turned to normal within a short period. (Fig. i). shows the effect of vary¬ 
ing doses on blood pressure and respiration. 

When a dose of 60 mg. or 6 cc. of a i per cent solution was injected 
in dogs, the fall in blood pressure tended to be more prolonged. Respira¬ 
tory embarassment made its appearance. The blood pressure even 
here tended to return to normal, quicker with artificial respiration. 
Respiration tended to remain depressed for a longer period, but once 
V circulatory depression was marked, artificial respiration was of no avail. 
From these observations we concluded that the depressent effect of 
procaine on respiration was more marked and lasting as against its 
•effects on circulation. With a dose of 60 mg. or 6 cc. of a i per cent 
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solution, fall in blood pressure was more lasting and respiration failed'. 
Artificial respiration at this stage raised the blood pressure to satisfac¬ 
tory heights which remained stationary for a while. With 8o mg. the 
fall was permanent and artificial respiration was of no avail. (Fig. 2)'. 

Higher strengths i.e., 2 and 3 per cent procaine solution revealed that 
the effect on circulation and respiration depended mainly on the ag¬ 
gregate dose. 'It is to be noted here that 250-300 mg. (9-10 c.c. of a 3 
per cent strength) in an un-angesthetised animal showed signs and 
symptoms comparable to 80 mg. (8 c.c. of i per cent solution) in animals 
of similar weight under paraldehyde, chloralose' or urethane angestllesia. 
This observation again warrants the conclusion that in an animal already 
depressed by an ansesthetici the respiratory centre is more easily upset. 
After complete atropinisation, 50 to 80 mg. of procaine produced a similar 
fall in blood pressure, whereby indicating that vagal inhibition was not 
the cause of the fall in blood pressure. After very large doses 400—500 
mg. in one dose for a dog weighing 7 Kg. autopsy reyealed a dilated and 
flabby myocardium, suggesting the possibility of cardiac damage. ’The 
momentary fall in blood pressure after small doses is due to vasodilation 
mainly. The particular vessels taking part in this dilation, (surface; 
interior, or other factors) is the subject of further study by one of us, 

III. Anaesthetic and procaine effects'. With an idea of the ag¬ 
gregate amounts that an unanaesthetised animal and one under paral¬ 
dehyde anaesthesia could stand, we studied the effect of procaine on 
ajiimals under different anaesthetic agents. Chloralose 6.11 Gm. per Kg., 
wais administered intramuscularly to dogs to induce complete anaesthesia 
Procaine in i per cent strength was administered in varying doses as in 
the previous case with paraddehyde anaesthesia. A similar fall in blood, 
pressure and respiratory effects were noticed when either 5 c.c. of a i 
per cent solution or 2.5 c.c of a 2 per cent solution was used. The effects, 

’ however were a little more marked, particularly the effect on respiration 
which was possibly because this anaesthetic is a greater depressant of the- 
vital centres than paraldehyde (Fig. 3). 

Otherwise the pattern of effect was similar to the previous one- 
'Cats under urethane anaesthesia i.e., 1.8 Gm. per Kg. intramuscularly,., 
also showed similar effects. 

In the next series of observations, kemithal or sodium 5 cyclo- 
hexenyl 5 allyl 2 thiobarbiturate was used as the anaesthetic, i.e.) 300 mg. 
intravenously. The animals were administered with 40 mg. per Kg. 
intravenously to produce complete anaesthesia. Blood pressure and 
respiration were recorded as usual. The injections however had'to be- 
given at shorter intervals as the anaesthesia was not of the same duration 
as the previous ones. When a dose of 100 mg. or 10 c.c. of a i per cent 
solution of procaine was administered, there was no appreciable effect 
on circulation and respiration. The dose was doubled to 200 mg. (10 cc. 
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Fig. I. Effect of increasing dose of Procaine on Blood pressure (upper) and 

respiration. 
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Fig. 2. Effect of 6o and So mg. of Procaine on Blood pressure (upper) and 

respiration. 
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Fig. 3 . Effect of Procaine on Blood pressure (upper) and respiration on a dog 
under chloralose. The depressant effect is a little more marked. 



Fig. 4 . Effect of Procaine on Blood pressure (lower) and respiration on a dog 
under kemithal. Larger doses are tolerated. 
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of a 2 per cent solution) when a slight fail in blood pressure and respira¬ 
tory embarrassment were noticed. The effect however passed off. ^ < After 
some time, the same animal was administered with 300 mg. or 10 c.c. of 
a 3 per cent solution. The blood pressure now dropped appreciably 
(Fig. 4). Respiration ceased for a minute when artificial respiration 
had to be utilised, which helped to revive circulation for sometime, but 
when artificial respiration was stopped the circulation again,tended to 
fail. Continued artificial respiration failed to revive the animal. The 
animals in this series received about 600 mg. in about an hour and three 
quarters. These observations revealed that animals under kemithal 
anaesthesia—^po'^sibly any barbiturate—stood , much higher doses, 
sometimes up to four and five times that under other anaesthetics. 

IV. Procaine in fibrillation of the heart. Anaesthetists like 
Burstein^ (1949) had observed the restorative effect of procaine in cases 
of heart failure under cyclopropane anaesthesia. , We attempted to induce 
fibrillation, in animals under chloralose anaesthesia by -administering 
adrenalin intravenously during forced respiration of chloroform. There 
was a sudden drop in blood pressure and the animal rarely revived. It 
was assumed that the failure of circulation was due to fibrillation of 
cardiac muscle. Inhalation of plain chloroform caused .only a small 
fall in blood pressure. Acute myocardial poisoning enough to cause 
heart failure after chloroform was not found at autopsy. Administra¬ 
tion of 5-10 c.c. of I per cent procaine to animals showing circulatory 
failure as a result of adrenalin and chloroform did not revive heart func¬ 
tion, A case is reported by Roualle, {1950) of complete 
cardiac arrest in which systole persisted for 45 minutes despite intracardiac 
adrenalin and cardiac massage, but revived with intra-cardiac procaine 
and continued to function for 4 hours. 1 , , 

, V. Procaine as vasolidator—clinical observation., The following 
clinical conditions were treated with intravenous procaine (i in looo- 
solution) administered at the rate of 10-20 c.c. per minute, where an 
aggregate of 100 c.c. was found necessary: (i) embolism (2) vaso-spastic 
conditions and thrombo angitis obliterans (3) arterio-sclerotic gangrene 
(4) migraine (5) angina i)ectoris (6) acute exacerbations,of primary 
hypertension and (7) periarteritis nodosa. When about half the amount 
had been injected, the patient felt considerable relief from pain, some¬ 
times a feeling of pulsation was noticed in the region. The affected, 
part felt warm, 2i°—4°F above the original temperature. . The effect 
usually lasted 4-6 hours and invariably required a second injection of a 
similar amount after 24 hours. After 4—6 such injections (one daily) 
results tended to be more lasting and in many cases obviated the neces¬ 
sity for an amputation. (Permitted to extract, by Dr. V. Rajagopalan, 
Anassthetist, General Hospital, Madras, who is- publishing details se¬ 
parately.) 
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Discussion. 

Only recently have the many-sided actions of procaine found thera¬ 
peutic apphcation. The simplicity of administration is contributing to 
its popularity, though some clinicians are much too alive to its toxic 
propensities. Three possible toxic manifestations may be expected. 
A profound vasomotor depression is occasionally encountered in the 
iirst instance clinically. A second possible untoward action is excite¬ 
ment and convulsions which may go on to medullary paralysis, mainly 
xespiratory failure. Our findings corroborate the earlier observations 
that large doses cause respiratory failure; in some cases, animals could 
be kept alive with artificial respiration, as circulation tended to continue 
-undamaged though Taylor et al (1950) noticed respiratory and cardiac 
arrest at the same time. A third possible manifestation is allergy. As 
the anti-allergic drugs can themselves be allergic, so can procaine, which 
is also an anti-aUergic compound. Cardiac standstill after fibrillation 
is rare after procaine though this was thought to be the case when 
•occasional catastrophes resulted when procaine was used subcutaneous¬ 
ly for infiltration anaesthesia. The reason according to some is that the 
admixed adrenalin entering circulation, tended to cause ventricular 
fibrillation. Others hold the view that procaine stimulated the output 
of adrenalin which caused ventricular fibrillation. Corroboration of 
•either view by factual data' is lacking. It must however be said that 
the rapidity of administration of any substance by the intravenous 
xoute increases risks, though in our series of animals, not much difference 
was noticed when ib seconds or if minutes were taken to inject 10-50 
mg. into a vein. Animals can stand several times the toxic dose by the 
intra-hepatic route. Clinically, when procaine is administered intra¬ 
venously to a patient to allay pain, any increased excitement,restiess- 
ness, garrulity or twitching of muscles, is an indication for stopping or 
slowing the administration. Dyspnoea is a more serious sign of toxic 
manifestation. • . • < 

The present' study with varying dosage on different animals i.e, 
•cats, dogs and rabbits ‘revealed that procaine up to 15 mg. per Kg. in' 

I per cent strength when administered slowly, is a safe therapeutic 
pjrocedure. Clinically this dosage and strength have been deemed high. 
Not merely are there risks associated with this dose and strength, but 
smaller doses and weaker strengths produced the desired effect accord¬ 
ing to some. Lancet^ {^ 950 ) advocated 4 c.c. of i per cent solution given 
intravenously slowly or o.i per cent in saline up to 500 c.c. in half an 
hour for a case of status asthmaticus. Both measures yielded satis- 
iactory results. MacLachlin® (1949) noticed idiosyncrasy with pro¬ 
caine, giving rise to symptoms of either (i) nervous convulsions which 
is easily controlled by intravenous barbiturates or (2) a respiratory 
.syndrome of the asthmatic type relieved by 2 minims of i in 1000 
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adrenalin subcutaneously. Occasionally, a i per cent strength, of 
procaine produced a preconvulsive tetany if anesthesia was light.. 
Large doses of procaine sometimes tended to nulhfy the depressive effect 
of anesthesia. 

The integrity of the liver seems to determine one or other of the 
toxic manifestations of procaine. Procaine itself in optimum doses 
does not damage the liver. Steinberg,(1949) studied liver func¬ 
tion as determined by the cephalin flocculation test, up to 10 c.c. of 
a 1 per cent solution. There was no evidence of impaired liver function 
in man. Our observations on animals for two and three weeks after 
large doses of procaine did not indicate any evidence of liver damage 
or damage to any other vital organ. It has also been observed that the 
administration of ascorbic acid as a prelude to procaine administration 
will lessen the toxic action. Possibly ascorbic acid prevents percolation 
of procaine through the capillary wall. This is not inconsistent with 
the use of procaine in cases of joint, muscular and other pains, where 
procaine is said to accumulate in inflamed areas due to the increased 
capillary permeability. 

Procaine has also been administered orally. Roke and Lajtha®' 
(1950) administered 100 c.c. of i per cent procaine by mouth, taking 
about five minutes to administer the amount. Complete paralysis of 
the pyloric sphincter was noticed in 10 minutes, while the stomach 
movements remained imchanged. Reflex closure of the pylorus normally 
produced by mechanical irritation, was also abolished. In cases of 
chronic gastric ulcer, vomiting was greatly relieved. In some cases 
of carcinoma of the stomach, oral procaine enabled the patient to be fed 
normally which otherwise was not possible on account of the vomiting 
that was associated. The patient was made fit for operation. On the 
basis of these findings and after administration of atropine and adrenalin 
a view was postulated that physiological control of the,pyloric sphincter 
' rests with the local nervous system and that this system can be para¬ 
lysed by procaine given orally.' 

Procaine and heart function: Circulatory depression seems to be 
the most severe hazard in procaine therapy for the reason that it gives 
no warning of the impending fall of blood pressure. If the circulation 
is watched closely, gradual increasing doses could be attempted. 
Otherwise, about 5 c.c. of a i per cent solution per minute is the path 
of safety. Some prefer to give o.i per cent strength but 50-100 c.c. 
where the aggregate amount is the same. Our findings suggest that 
^Sg^®g3-te amounts at a time counts more than the strength of the solu¬ 
tion used. The more the concentration the more slowly is it to be ad¬ 
ministered. As mentioned before the exact reason for the circulatory 
hazard is still in doubt. The presence of adrenalin in the official or other 
procaine-adrenalin compounds, has been incriminated. Procaine is also 
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said 'to ‘provoke’ the suprarenal to secrete more adrenalin. There is 
a third view that one of the disintegration products of procaine acts 
like adrenalin. Procaine on hydrolysis in the blood releases para amino 
benzoic acid and diethyl amino ethanol. (Diethyl amino ethanol is 
sometimes used as a solvent for some substances of low solubility). The 
action of diethyl amino ethanol (DEAE) has been studied by Russer 
and HergoD^ (i 95 o) on isolated heart animals. DEAE is also a con¬ 
stituent of antispasmodics hke trasentin and parpanit. In varying 
concentrations, DEAE either augments or inhibits the contractile action 
of the frog’s heart. Higher concentrations reinforce while lower con¬ 
centrations inhibit this action. Similarly the inhibitory action of 
acetyl choline is augmented by low concentrations and inhibited by 
higher concentrations of DEAE. The' inhibitory action of DEAE may 
possibily explain the claim of some anaesthetists that procaine corrects 
fibrillaiion of the heart under cyclopropane anaesthesia. 

In a private communication to the senior author (V. I.) the anaesthe¬ 
tists of the Madras Government General Hospital, Dr. Gowranga Rao 
and Dr. Rajagopalan said that cardiac irregularity and irritability under 
cydlopropane anaesthesia is corrected by 10-20 c.c. of a |—i per cent 
solution of procaine administered intravenously. In those cases where 
the circulation is feeble, they prefer larger amounts of procaine i.e., 
100 c.c.‘but in weaker strength i.e., 0.1 per cent. Control observations 
with plain saline in 100 cc. doses failed to correct the heart, where the 
volume of'the fluid introduced Was not of any consequence.' They 
had also used procaine in x per cent strength as a prophylaxis against 
the possibility of fibrillation. In our study on animals, fibrillation caused 
by chloroform and adrenalin were not corrected by novocaine. One 
may be inclined to run to the conclusion that the beneficient or adverse 
effects of procaine are mainly due to its disintegration product DEAE. 
Kraat et al^ {1950) compared theieffects of procaine and DEAE on 
varying organs like the isolated heart, uterus, intestine,'excised vessels 
etc., in mammals and found that a parallel between procaine and DEAE 
existed in the stimulation of the excised uterus and in the dilatation of 
mammalian vessels. In most other respects, procaine differs from DEAE. 
Quantitatively, on the excised uterus,-procaine was 20-40 times as strong 
as DEAE. Hence the doubt still remains that all the effects of procaine 
administered intXavenously are due to its disintegration product DEAE. ' 

I , < 

^ , , Summary. 

X. Procaine administered intravenously to unaesthetised dogs, 
cats and rabbits showed that afiimals tolerate 10—20 mg. 

' per Kg. without any deleterious effect. ‘ ' 

2. Animals anaesthetised with paraldehyde, urethane and chlo-^ 

' r'alose showed a momentary fall in blood pressure up to 10 mg. 
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per Kg. In higher doses, circulatory and respiratory de¬ 
pression were more marked. Artificial respiration in most 
cases restored normal circulation. 

3. Animals under kemithal anesthesia stood ^3-5 times the dose 

compared to other anesthetic agents before circulatory or 
respiratory depression set in. 

4. The concentration of the solution did not appreciably affect the 

result as much as the aggregate amount at a time, provided 
2-3 minutes are taken to give 5-10 c.c. of a i per cent solution. * 

5. Procaine did not correct fibrillation of the heart induced by 

chloroform and adrenalin, 

6. Clinically the vasodilator effect of procaine is salutory, prevent¬ 

ing possible amputation in some cases. 

7. The delayed or cumulative toxic action was inappreciable in 

a healthy individual with normal liver function, after large 
doses of procaine. 
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SUITABILITY OF THE INDIAN MALE-TOAD BUFO MELANO^- 
STICTUS IN DETECTING CHORIONIC GONADOTROPIN 

S. M. Nadkarni *, and Miss R.. S. Broker * 

The Indian male-toad Bufo melanosiictus is a very suitable and 
readily available' animal in the diagnosis of pregnancy and some other 
conditions where chorionic gonadotropin is excreted in the human urine. 
In fact this species is more suitable than the more commonly found frog 
Rana tigrina inasmuch as tmlike the latter, the toad shows no seasonaT 
variation in respoiiding to the pregnancy hormone. Moreover, the 
thyroxine pre-treatment foimd to be advantageous by Bach and Szmuk^^' 
(1949) was not observed to be of any particular advantage with Ranai 
tigrina. 

The toad thrives on live insect food and earthworms, both of ‘which 
are rather difficult to obtain throughout the-year. It is suggested that 
if the toads are kept in a cool place the metabohc processes , are slowed 
down and the need for food is lessened 12 Partial submersion of 
the toad in water results in the death of the animal; hence much water 
has always -to be avoided. To keep the toad in the laboratory under 
as natural conditions as possible the animals may be isolated in num¬ 
bered compartments in tin boxes measuring i ft. x i ft.' x 8 ins. 
Gravel with water just sufficient to maintain the required moisture, is- 
spread' in the box. Each box is divided into four compartments, and. 
its lid is perforated to effect adequate ventilation. The animals can be ■ 
re-used eight days after a positive reaction and two days after a negative 
one has been obtained'. 'When, however, the rest periods were shortened 
no fahe reactions were known-to occur. . . 

It is easy to distinguish a male from a' female toad • during the 
monsoon by the ofange-red colouration of the' skin covering the sub^ 
mandibular region in the male. It is, however, advisable to test all. 
animals for spermatogenesis by injecting urine from a normal pregnancjr 
case in a dose described below. Animals thus tested were used, one week, 
after the ‘standardisation'. 

Method. 

The specimen of urine to be tested should be kept in a cool dark place- 
before use. In order to avoid mortality among the animals due to -in¬ 
jection of neat urine 1°, its concentrates, were used for injection 
into the dorsal lymph sac of the toad, although. Haskins and Sherman® • 
have preferred the intraperitoneal route. One disadvantage of using 
neat urine is that in the case of specimens of low specific gravity, large- 


* Dr. K. T. Gajjar's Pathological Laboratory,.Bombay i. 
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quantities of tlie specimen may have to be injected so as to avoid a false 
negative reaction. Such large doses of neat urine cannot be injected in 
the B. melanostictus because of its small size. 

The quantity of urine to be used for extraction was found to be lo 
c.c. for the diagnosis of pregnancy. Experiments were carried out by 
using the concentrates from lo c.c. and 40 c.c. of the same urines with 
specific gravity lower than 1010. It was observed that both doses gave 
positive reactions though the larger dose gave, as may be expected, a 
strongly positive one. Neat urine is used for the diagnosis of hydati- 
diform mole. Concluding from the observations made so far on such 
cases, it was found that 1/ 64 of a c.c. of neat urine was the dose diagnostic 
of this condition if it resulted in a positive reaction. Further observa¬ 
tions are still to be made on more of these cases. 

The two available methods for quickly concentrating urine speci¬ 
mens are Weisman and Coates’^® method of precipitating the hormone 
with acetone, and Scott’s^® method of hormone adsorption with kaolin. 
As the former method was found more suitable, it was adopted. Ex¬ 
periments performed on both methods show that during the process of' 
concentration more, hormone is left unrecovered by Scott's method 
than by Weisman’s method; although it is the observation of Ditte- 
brandt® (1949) that “ Using the acetone method an accuracy of 97.8 
per cent has been got whereas by the kaolin adsorption method, 98.8 
per cent accuracy is claimed.” 

Making use of the principle on which Weisman's method is based- 
20 c.c. of acetone are added to 10 c.c. of urine and the precipitate is 
allowed to settle. The supernatent fluid is saved for re-distillation to 
recover the acetone and the lower portion containing the precipitate 
is centrifuged. The precipitate is dried free, from acetone by means of 
a suction pump (or by blowing air) and suspended in i to 2 c.c. of dis¬ 
tilled water. It was not found necessary, for our purpose, to adjust 
the pH of the eluate to 5.5, as advocated by Weisman et al. (1944). 
The clear supernatant fluid obtained after centrifuging the-aequeous- 
suspension is used for injection. 

For injecting, the animal is held as shown in the plate. The needle 
is introduced into the skin covering the thigh dorsally and pushed very 
slightly deep and then forward just under the skin till the dorsal lymph 
sac is reached (central line of the lower one-third of the dorsum). The- 
fluid is injected very slowly and the needle withdrawn several seconds, 
after the material has been injected.® 

The cloacal contents of the injected toad are examined micros— 
copicaUy at either half or one hour intervals. It is imperative to observe 
the animal for at least four hours after injection before a negative reaction 
is reported and it is equally important to examine the cloacal contents 
before injecting an animal, thereby excluding the possibility of a false 



^30 


THE INDIAN JOURNAL OF MEDICAL SCIENCES 



Plate showing how animal is held when injecting. 


ireaction. The presence of sperms in the cloacal contents of an injected 
toad is indicative of a positive reaction, irrespective of the motility or 
otherwise of the sperms, 

t 

Observations on the reaction 

Klopper and Frank ® (1949) have observed when working "with 
£. vulgaris that no spontaneous spermatogenesis occurs in the absence 
of female toads. This difficulty has not been encountered with B. 
fnelanostictus. It was' found necessary to observe the test animal for 
at least four hours before a negative test was reported, as was concluded’ 
from the following evidence. 

Table i. The ReacUon of B. melanoslicUts to chorionic gonadotropin. 



' D’Arcy and Gronwall ^ (1949) opined that the factors, (r) re-use of 
animals, (2) temperature and light 'conditions under which the animal 
is kept after the injection and (3) immaturity of the animal may be 
responsible for delayed reactions, but these were excluded as being causes 
of such reactions in the B. melanostictus. ' ^ 
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False reactions 

Haines ’ (1948) and Aznar-Ferreres^ (i 949 ) recommended that Hie 
cloaca! sample of an injected animal should be examined three hours 
after an injection, for, according to them, a reaction positive at two 
hours cannot become negative at three hours. It is possible that the 
animal may eject its cloacal contents before three hours, and the third 
hour specimen may give a false negative reaction. The following is the 
observation with our experimental animals. 

Table's. —Reactions at Varying Intervals. 


Animal 

Number. 


Interval (in hours) at which the animal was 
examined after the injection 



+ =positive reactions; — ==negative reactions. 

From the above, it may be concluded that it is very important to 
examine the toad for sperms at one hour interval after an injection. 

' Comparison with Standard Methods - 

The practicability of the various tests' evolved-' for pregnancy 
diagnosis is rendered apparent by the following Table^^:— 

Table 3. —Comparison of Different Methods. 


Xenopus lA-Z (mice) 


Rapidity ( 4-18 hrs. 
Simplicity 



Injections jSimple in- 
1 jection. 


j 96 hrs. I 


Animal 

killed. 


Breeding 
and age 
of animal 


40 injec¬ 
tions 


24-30 hrs. 


Animal 

killed. 


Breeding 
and age 
of animal. 


6 injec¬ 
tions. 


(rabbits) 
36-48 hrs. 


B. melanos 


No operation 


Isolation Simple 

from mal® ' f 
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The rapidity of the A-Z test has been increased by the six-hour and 
2-hour modifications of the original A-Z test but these tests, as Nieburgs 
(1949) states, are “ not reliable especially in conditions other than preg¬ 
nancy, namely in women undergoing menopausal changes, in normal 
women for three successive days during mid-interval of the cycle with a 
range from the 12th to the iSth day and in men and women after coitus.” 

Further Observations 

Refrigeration of pregnant urine specimens indicated that after a 
month of refrigeration the specimen was unfit for further use and assay. 
The titre of the pregnancy hormone in hydatidiform mole specimens 
was also found to decrease gradually on refrigeration. An aequeous- 
extract of the precipitate obtained after mixing the pregnant urine with 
acetone did not lose its potency after 144 hours of refrigeration, the 
extract injected being the concentrate from 10 cc. of pregnant urine. 

Injections of different amounts of Proluton, Progynon B Oleosum 
mixtures of the two in different proportions and testosterone produced 
no spermatogenesis in B. melanostictus. Robbins and Parker (i 949 ) 
have reported that epinephrine when injected in the male Xenopns 
laevis results in producing a positive reaction. Adrenaline failed tO' 
produce a similar result in B. melanostictus. 

Discussion 

Observations on B. melanostictus were begun in July 1949 and 
concluded one year later.' It was found that this animal reacted to 
the pregnancy hormone all the year round, irrespective of whether the- 
animal was in captivity or caught freshly. 

The difficulty .encountered in providing adequate food for our ex¬ 
perimental animals has already been stressed. As no immediate solution, 
to this difficulty could be provided we were forced to resort to starving, 
the animals and there was no adverse effect in their reaction lo chorionic 
gonadotropin. 

Various authors have recommended the use of more than one animal 
for a single test and the injection of neat urine. This has resulted in a 
high mortality rate of their test animals. Our experience with B. 
7nelanostictus \&di.^ us to assert that it is safe to inject one standardised 
animal per test with the urine concentrate as prepared by the acetone 
precipitation method, thereby reducing the animal mortality. 

This test can be used by any hospital for the quick diagnosis of 
pregnancy, normal or extrauterine, and vesicular or hydatidiform mole 
if a supply of a few ‘ standardised toads is assured. 

Results and Conclusions 

Of the 124 pregnancy tests done using the toad, 60 were confirmed 
by the Friedman Test, of which 29 were both positive, and 31, both tests. 
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3iegative. Of the other 64 tests done on the toad only, 38 were positive 
•and 26 negative. . 

The male toad B. melanostictus is a very sensitive indicator of 
chorionic gonadotropin and shows no: seasonal variation in responding 
to this important hormone and as such is recommended for adoption in 
•determining the: presence of this hormone in human urine. The dorsal 
.■lymph sac, route has been observed to-be a better one than the others 
.hitherto reported.. For . concentrating urine samples, the acetone pre¬ 
cipitation method has been found to be very satisfactory.'. To'avoid 
false reactions, the cloacal contents of the test animal should be examined 
.at one hour intervals. ... ■ 
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MEINICKE’S CLARIFICATION REACTION (MKR II) FOR SYPHILIS 

Pashpati Nath Wahif 


Recent studies of the venereal disease clinic of the S. N. Hospital^ 
Agra show that the attendance of the sj^ihilitic patients is mounting 
steadily. In order to root out and check this contagious disease its 
diagnosis should be made as early as possible* and this requires daily labo- 
tory’s service. Amongst the sero-diagnostic methods Wassermann’s 
reaction as a daily routine is a cumbersome task to do. Keeping this 
diflBculty in view, if some test simple in procedure, equally specific and 
sensitive, can prove its worth, it will be of immense help to the V. D. 
Clinic in sorting out positive cases in the shortest possible time. 

The new Meinicke’s clarification reaction, which in its present form 
was introduced in 1932, is at least easy to perform and does not call for 
special equipment such as shaking apparatus, inactivation, thermostat 
or like. Being convenient to carry out it has in later years elijoyed in¬ 
creasingly wide usage. ^ 

In the State serum institute at Copenhagen, the routine tests now 
done are Wassermann's and Kahn's tests, and aU cases showing only a 
trace of reaction with one or, both of the two antigens are control tested 
with Meinicke’s antigen. 

The object of this paper is to submit a preliminary report on 
Meinicke's clarification'reaction done in 793 sera and 8 cerebro-spinal 
fluids together with Wassermann’s and Kahn’s tests on similar numbers. 

Materials and Methods 
Materials 

Sera and cerebro-spinal fluids sent to the department of Pathology 
for Wassermann’s reaction were also tested by Meinicke’s and Kahn’s 
antigens. The Wassermann’s reaction was done once a week followed 
by Meinicke’s clarification reaction and Kahn’s test on the next day. 
A record was kept of the physician’s clinical diagnosis together with the 
history of exposure if given. 

Methods 


Reagents :— 

I. Standardized antigen, original solution containing lipoids 
I of ox heart, balsam of tolu and Victoria blue (A.-B. Astra, 
Sodertalje, Sweden.) 

* Presented at the Annual meeting of the Indian Association of Pathologists, 
Agra, November, 1950. 

-)- Department of Pathology, Medical College, Agra. 
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2, 3.5% solution of sodium chloride. 

3- 3-5% solution of sodium chloride, containing in addition 
0.01% sodium carbonate. 

Apparatus :— 

The reaction is carried out in small round bottomed tubes, made- 
of glass of low alkali content and as identical as possible. Size appro¬ 
ximately 80x9 ni™- These tubes can be had from A.-B., Astra Soder- 
talje, Sweden. As these were not available, Kahn's test tubes and 
Wassermann’s racks were used in the test. Only other requirements, 
are i c.c. and 10 c.c. graduated pipettes, two beakers and few test tubes 
of 6" X I" size. For each serum two test tubes are used and in this way, 
Wassermann's rack can accommodate 24 sera. Unlike serum the 
cerebrospinal fluid requires three test tubes for the test. 

Preparation of the antigen ;— 

The antigen is the solution in ethyl alcohol of ether, nonsoluble 
lipoids mixed with balsam of tolu dissolved in ethyl alcohol (5%), and 
Victoria blue dissolved in ethyl alcohol {0.002%). Due to the fact 
that the antigen always is used in dilution of i in 10, it is necessary to 
standardize each new lot, varying the amounts of the solution of the 
heart lipoids and balsam of tolu. ^The pres_ent antigen contains in. 
1000 c.c. — ' r - . 

Meinicke’s heart extract .. .. 135 c.c. 

Tolu balsam solution .. .. 370 c.c. 

Victoria blue solution .. . 100 c.c. 

Absolute alcohol.395 c.c. 

k f 

Technique :— 

30 Gm. of powdered dry ox heart is shaken in a bottle of glass with, 
30 c.c, of narcotic ether for 24 hours. It is placed at room temperature 
for 4 days and once daily shaken by hand. The heart powder is col¬ 
lected by Buchner’s funnel, and is washed with narcotic ether. 

Once more the dry powder is treated with ether as mentioned above. 
After the second extraction and washing the dry powder is weighed and- 
is extracted with 10 c.c, of absolute alcohol per Gm. The extraction 
takes place for 24 hours, during which time the bottle is shaken. The 
bottle is then placed at room temperature for 6 days and once shaken 
by hand. The yellowish crude, Meinicke’s extract is collected bv filtra¬ 
tion. 

Standardization of the Meinicke’s antigen :— 

6-10 mixtures of heart extract and tolu balsam are produced, all, 
with the same concentration of Victoria blue solution. 

Each mixture is tested against 6 pooled sera : 

I Negative 4 Weak i Strong 
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Table showing dilutions. 


M. h. Extr. 

2.0 

3-0 

4.6 

B 

! 3-0 

4.6 

2.0 

3-0 

4.6 

T. Solu .. 

4.6 

4.6 

4.6 

6.0 

6.0 

6.0 

m 

8.0 

8.0 

V. Solu .. 

2.0 

2.0 

2.0 

2.0 

■QQI 

2.0 

B 

m 


Alch. abst. 

ir.4 

10.4 

8.8 

10.0 

9.0 

m 

8.0 

B 

B 


20.0 

1 

20.0 

j 20.0 


1 20.0 

1 

20.0 

20.0 

20.0 

1 20.0 

1 


The useful mixture (s), (or others mixed later on are) is compared 
with the old antigen. To accept a mixture as equal to the old antigen; 
it is claimed that no significant difference is found, when the testing is 
performed on 3 days, each day taking a new group of sera (10 negative 
. and 10 weak positive). 

Tesi Proper '.— 

The test proper consists of mixing the antigenic mixture prepared 
'from the two salt solutions, into the patients non-inactivated serum 
and cerebro-spinal fluids, and leaving it at the room temperature 
protected from the direct sunlight, for 16 to 20 hours. 

There are two different antigenic mixtures prepared each con¬ 
taining the antigen and the two salt solutions in i: 10 proportion. - 

The amount of these mixtures depends upon the number of sera 
, and cerebro-spinal fluids to be tested. For 21 sera and cerebro-spinal 
fluids 10 c.c. each of two salt solutions is taken into two labelled beakers. 
The antigen is measured down in i c.c. quantity in two test tubes sepa- 
. rately. These test tubes should be closed with the rubber stoppers, to 
.avoid evaporation of the antigen. The salt solutions are first heated 
.to 55 to 56° C, and then again heated with antigen for 2 minutes. The 
heated salt solutions are mixed by plunging them into the antigen. The 
-antigen with soda is now ready for use. The antigen without soda is 
further heated for 2 minutes in the shme water bath of 55 to 56° C. The 
temperature is important and should "be kept in the specified range of 
55 to 56° C. 

The antigen without soda is used in cerebro-spinal fluids while serum 
requires both the types of antigenic mixtures. 

For serum two test tubes are arranged in a row. The tubes in the 
first row are expressed as belonging to the main series, and those in back 
row belong to the soda series. In the main series 0.2 c.c. and in the 
soda series 0. i c.c. of serum is transferred. The antigenic mixture with¬ 
out soda and with soda are added in0.5 c.c. quantity in the main series 
and soda series respectively. The tubes are shaken well and are left 
at the room temperature for 16 to 20 hours. Protection from the direct 
, sunlight is to be assured. 
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With the cerebro-spinal fluid the test is carried out in the three tubes. 
The cerebro-spinal fluid is distributed in the quantity of 0,5,0.2, and 
o.i c.c. in the first, second and third tubes respectively. In the first 
two tubes O.I c.c. of antigen without soda is added and in the last tube 
0,2 c.c. antigen is measured down. 

Interpretation of results 

Interpretation of results differs in serum and cerebro-spinal fluid 
as do the test themselves. In serum test, negative sera produces in 
both the test tubes homogenous, bluish white opaque suspension most 
often with a small button of the bluish precipitate at the bottom. 

Positive sera produce a more dt less distinct clarification of the 
colloid suspension. In cases of weakly positive sera {-f) the main series 
present an aspect of incomplete clarification. The soda series shows 
no clarification. Moderately positive sera (-f-fl-) produce complete 
clarification in the main series, whereas the soda series presents in¬ 
complete clarification. Strongly positive (-fl-f-f) are signified by the 
complete clarification and the precipitation of the colloid suspension 
in both the tubes. In addition to these reactions there occurs a over 
strong positive reaction, in which case the soda series is perfectly clear 
but not the main series. Such reactions can also be produced by nega¬ 
tive sera on very rare occasions when they have been stored for a long 
time. These reactions disappear if the serum is diluted with a reliable 
negative serum, whereas overstrong reactions remain always positive. 

In the interpretation of the results with the cerebro-spinal fluid 
the characteristic feature is the appearance of the precipitate. Complete 
clarification is obtained in very strong reactions. In the negative re¬ 
action, a sharply outlined blue button is formed in the centre at the 
bottom of aU the three test tubes. This button flows out into a blue 
streak if the tube is carefully kept in an oblique position. With weakly 
positive reaction the button in the first tube is replaced by diaphanous 
precipitate covering the whole bottom. The precipitate cannot be made 
out to flow. In the other two tubes the buttons are intact. With 
moderately strong reaction the button in the second tube is also replaced 
by the above described precipitate, and with strong reactions the dia¬ 
phanous precipitate appears in the third tube also. The over strong 
reaction forms blue precipitate in the third tube which does not flow 
•out if the tube is tilted, wniie in the first or even second tube there is 
•a blue button present. 

Results 

Meinicke s, Wassermann s and Kahn's tests were done on blood 
and cerebro-spinal fluids of 76S cases. In 33 cases only Meinicke's and 
Wassermann s tests were performed. For purposes of analysis blood 
serum and cerebro-spinal fluid examinations have been grouped together 
as the later are few in numbers. 
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Analysis of the results : 

Table i.— Distribution of negative and positive results 
in 801 sera and cerebrospinal fluids. 



I No. 

Percent. 

Sera & C. S. F. giving 

i 


positive results 

347 

43-3 

Sera & C. S. F. giving 



negative results 

454 

56-7 


Table 2. — No. of sera and C. S. F. positive in each test. 


MKR II 

W.R. 

Khan’s Test 

249 

i 

208 j 

1 202 


Table 3. —Results of Meinicke's, Wassermann's and Kahn’s tests in 768 sera and 

cerebrospinal fluids. 


Agreement. 


Disagreement. 


1 

No. 

Percent. 

Total 

1 percent. 

1 

No. 

Percent. 

Negative re¬ 
actions 

i 

1 

438 

57 

76.2 

1 

Cases 

.... 182 

23.8 

1 

Positive re- 1 

actions .. 1 

148 

19,2 


Table 4 —Results of Meinicke’s and Wassermann’s tests in 33 sera and cerebro¬ 
spinal fluids. 


Agreement. 


Disag) cement. . 


I 



No. 

Percent 

Total 

percent 

j No. 

Percent 

Negative reaction 1 


49.6 

85-9 

Cases. 

1 

5 

14.1 

Positive reactions 

12 

36.3 



• ! 



In 182 cases Meinicke’s, Wassermann’s and'Kahn’s tests were done,. 
and in 5 cases only Meinicke's and Wassermann’s tests were performed. 
The former have been grouped into 6 groups, and‘the latter into a se¬ 
parate 7th group, according to variation of results amongst each other.. 
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Table 5._ Analysis of the Disagreement in sera and cerebrospinal fluids. 


Group 

No. 

MKR II 

W.R. 

Kahn test 

No. of 
cases ivith 
history of 
exposure. 

No. of 
cases with 
clinical 
diagnosis 
of syphilis. 

No. of 
cases in 
which other 
lesions were 
diagnosed 
but syphilis 
was a diffe¬ 
rential, 
diagnosis. 

No. of 
sera. 

- 

I 

Negative 

Positive 

Positive .. 

Nil. 

I 

r 

2 


Positive 

Positive 

Negative 

6 

7 

6 

19 

3 

Positive 

Negative 


10 

t8 

7 

35 

4 

Negative 

Positive 

Negative 

5 

20 

25 

50 . 

5 




5 

31 

' 23 

59 

<S 

Negative 

Negative 

Positive 

Nil. 

9 

S 

17 

7 

Positive 

Negative 

Not done 

Nil. 

3 

2 

5 


Table 6 . —Distribution of cases which showed disagreement amongst the three tests 


Clinical diagnosis with History. j 

Total I 
cases 

j MKR II 

1 

W.R. 

Kahn’s 

Test 

Cases with history of exposure 

1 

26 

21 

.. 1 

. 1 

i 10 

Cases wth clinical diagnosis oi syphilis 

89 

■59 

28 ! 

17 

Cases wth diagnosis of other lesions in %vhich 
syphilis was a differential diagnosis 

72 

38 

32 

16 


Table 6 ti. —Disagreement in positive results with Meinicke’s, Wassermann's and 
Kahn’s test in cases clinically diagnosed other than syphilis. 


Lesions. 

Total No. 

MKRII 

W.R, 

Kahn’s 

Test 

I, 

Infections (bronchitis, laryngitis 




' 


and osteomyelitis) 

4 

I ' 

2 ’ 

I > 

2. 

Chronic gonorrhoea 

2 

I 

I 


3. 

Leprosy 

I 

I ' 

I 


4 - 

Skm diseases (Psoriasis etc.) 

4 

4 ( 

I 


5 - 

Eye diseases (conjunctivitis and 






Iriodocyclitis). 

10 

5 

4 

X 

6. 

Neoplastic diseases 

, ; 4 

4 

I 


7 - 

Abortion 

28 

13 

1 T 

12 

8 ‘ 

8. 

Rheumatoid arthritis' 

I *' 


I 


9 - 

Heart diseases (rheumatic) 

2 

I 

I 


10. 

Cirrhosis liver & amoebic hepatitis 

3 

2 

2 


II. 

Endemic Ascites. 

2 


' 2 - 


12. 

Chronic malaria. 

2 

I 



13. 

Nervous diseases (hemiplegia and 




' ■ ’ 


paraplegia) 

1 . 9 

5 

3 

' 3 


Total—72 cases. 
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Table 7. —Comparative study of Meimckc’s with Wassennami’s and Kahn’s tests 
' as compated separately. 

MKR. II and ir.i?. (Soi Seia and C. S. F.) 


Agreement. | Disagreement. 


No, 

1 

Percent 


■■ 

No. 

Per cent 

Negative reactions 

471 

58.6 

So.9 

Cases 

151 

19.1 

Positive reactions 

179 

22.3 

Table 8 .—MKR. II AND Kahn’s Test (768 Sera and C. S. F.) 

No. j 



■■ 

No. 

Per cent 

Negative reactions 

488 

63-5 

1 

87.3 

1 

Cases 

97 


Positive reactions 

183 

23.8 

12.7 

Table 9.- 

— W.R. and Kahn’s Test (768 Sera and C. 

S.F.) 


No. 

Percent 

Total 

Percent 


No. 

I 

Per cent 

Negative reactions 

497 

64.7 

84.1 

Cases 


15-9 

Positive reactions 

150 

19.4 i 



Comments 

In 801 cases there were 187 disagreements •which have been analysed. 
As the results will show that there were 26 cases in which history of 
syphilis was given by the patients, and out of these Meinicke's clarifica¬ 
tion reaction was positive in 21 cases. Wassermann’s and Kahn’s tests 
were positive in ii and 10 cases respectively. Here Meinicke's clarifi¬ 
cation reaction gave more specific reactions. In 89 cases where the 
clinical diagnosis of syphilis was made, Meinicke’s clarification reaction 
was positive in 56 cases Wassermann’s and Kahn’s tests being positive 
in 28 cases each. In the remaining 72 cases where the clinical diagnosis 
of other lesions than sj^philis were made, there were 23 cases in which 
only Meinicke’s clarification reaction was weakly positive. Clinically 
these cases were of abortions, paraplegias, hemiplegias, skin diseases, 
eye diseases, cirrhosis liver, and neoplastic diseases. All these cases 
denied of having had any exposure in the past. We are not in a posi¬ 
tion to express opinion about the results of Meinicke’s clarification re¬ 
action in this group. May be that these are the fallacies of the Meinicke’s 
test on the assumption that such fallacies are given by Wassermann’s 
and Kahn’s tests. 

Summarising both agreement and disagreement, it will be seen that 
Meinicke’s clarification reaction showed agreement in 76.2 per cent of 
cases when done together with Wassermann’s and Kahn’s tests on similar 
numbers. Compared with Wassermann’s and Kahn’s separately, it will 






































WAHI—MEINICKE'S CLARIFICATION REACTION 


241 


be seen that it agrees more with Kahn’s test than the Wassermann’s test 
although the difference is not very great between the two comparative 
results. When Wassermann’s test is compared with Kahn’s test the 
agreement comes in 84.1 percent of cases. 

These figures show that Meinicke’s clarification reaction will at 
least give 76.2 to 80 percent of correct results. The test if performed 
owing to its simple procedure can sort out 76.2 per cent to 80 per cent of 
positive and negative cases correctly. The Kahn’s test although simpler 
to do than Wassermann’s test, requires inactivation and shaking ap¬ 
paratus which are not at all necessary in the Meinicke's / clarification 
reaction and this gives it a point of advantage. The Meinicke’s test 
consists only of mixing the patient’s serum with the antigenic mixture, 
and hence is easy and convenient to carry out requiring not much time. 

Meinicke’s clarification reaction can therefore be done as a screening 
test daily while Wassermann’s test being done once a week to check the 
doubtful results. The little disadvantage is that the results cannot 
be prepared before 16 to 20 hours. 



AN UNCOMMON COMPLICATION OF AMOEBIC LIVER ABSCESS 

B. P. Tiibedi and A. R. Roy* 

Amoebic liver abscess is so common place as not even to interest 
an undergraduate, but it may assume so many diverse clinical forms, 
and may so cleverly masquerade as other diseases, that it is also a very 
common rock on which many an astute clinician has foundered. The 
case reported below presents some very interesting features. 

CASE REPORT 

A. N. D., an Indian male, aged 42 years, was admitted on the 8th March 1950 
with the complaints of (t) pain in right hypochondrium for two months and [ii) 
constipation. 

Hisiorv. —^He had irregular fever, lasting for a few^ days at a time, and inter¬ 
spersed with afebrile periods. For the last 9 months the maximum temperature 
during the febrile periods was 102° F. There was no chill or rigor with the fever. 
Three months previously he had an attack of acute dysentery. Two weeks after 
the attack of dysentery he developed jaundice. Two weeks later still, he developed 
pain in the right hypochondrium which persisted till admission. 

Condition on Admission. —^He had no jaundice, looked anaemic and the abdomen 
was soft and moved well with respiration. The liver was palpable, one finger’s 
breadth below the costal margin. The spleen was not palpable. No significant 
physical finding was detected in any other system. 

Laboraioiy Investigations • 

Blood (9-3-1950) Red blood cells 3,200,000 per c.mm., Hgb. 7.7 Gm. per cent. 
W. B. C. 8,400 per c.mra., Polymorphonuclears 58%, Lymphocytes 34% , Monocytes 
6%, Eosinophils 2%. 

Blood (23-3-1950) Hiemoglobin 7.8 Gm. per cent., W.B.C. 10,000 per c.mm. 
Polymorphonuclears 79%, Lymphocytes 20%, Eosinophils 1%. 

Biochemistry: Urea ..28 mg. per cent. N.P.N. ..32 mg. per cent. 
Sugar.. 66 mg. per cent. 

Cholecystography.— “ The gall bladder does not fill with the radiopaque subs- 
stance, appearances suggestive of cholecystic dysfunction.” In view of the past 
history of jaundice, pain and tenderness in the right hypochondrium, and cholecysto- 
graphic findings a tentative diagnosis of chronic cholecystitis was made and the 
patient was operated on 8-4-1950. The gall bladder, which was approached by 
Kocher’s incision was found diseased, and a cholecystectomy was done. (On 
subsequent histological examination the gall bladder showed evidences of chronic 
inflammation.) The patient was convalescing uneventfully when on 13-4-1950 
at 4 p.m., he complained of sudden acute discomfort in the chest and collapsed. 
Resuscitation measures were at once instituted but inspite of all attempts he 
died 2 hours and 45 minutes later. 

Autopsy revealed, a large solitary abscess cavity (3" in diameter) filled vvith 
chocolate coloured necrotic material in the left lobe of the liver, destroying almost 


* Department of Pathology, Medical College, Calcutta. 
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"the whole of the substance of the left lobe, leaving a thin shell. The abscess opened 
-into the pericardial sac through a rent in the diaphragm (fig. i). The pericardial 



■sac contained about i pint of chocolate coloured pus. The visceral layer of the 
pericardium was shaggy in appearance due to deposition of greyish necrotic material. 
Both pleural cavities were free and clear, and there was no involvement of either 
iung. The only other significant macroscopic finding was the presence of 3 ulcers in 
the cascum, with undermined edges and necrotic centres. No gross lesion was detected 
in any other part of the body. A smear prepared from the abscess wall in the liver 
showed numerous trophozoites of Entamoeba lihiolytica. A smear prepared from 
-the wall of the ulcers in the caecum showed a fair number of them. Pus from the 
■abscess cavity in liver was sterile on cultural examination. 

Histological examination .—In sections taken from abscess area and adjoining 
liver tissue, the abscess cavity was found to be made up mostly of necrotic material, 
wth some admixture of polymorphonuclears and lymphocytes, there was some 
fibroblastic reaction around the abscess, and fair number of trophozoites of En- 
iamoeba histolytica were found in the meshes of the fibroblasts. In sections taken 
from other areas there was a diffuse fibroblastic proliferation of the portal spaces 
with round cell infiltration. 

The wall of the ulcers in the csecum showed trophozoites of Entamoeba his¬ 
tolytica. 

The pericardial membrane was covered with necrotic material in the meshes of 
which there were some polymorphonuclears and lymphocytes. No amoebae seen. 
No other significant histological lesion in any other viscera was detected. 

Discussion. 

Rupture into the pericardium occurs‘in abscesses of the left lobe 
-of the hver, when it grows upwards. An abscess of the left lobe of the 
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liver, untreated, may point anteriorly,’ downwards or upwards. One 
pointing anterior^ is recognised earlier, because it produces a tender 
swelling in the epigastrium. Because of the smallness of the size of the 
left lobe, one is quite justified in taking cognizance of the fact that even 
when it points upwards or dowmw'ards, a large sized abscess of the left 
lobe is liable to produce some amount of swelling in the epigastrium. It 
is astonishing to learn how large an abscess can exist in the left lobe 
without producing an epigastric swelling, and such abscesses may indeed 
escape recognition till one of them ruptures into the pericardium or left 
lung and/or the left pleural cavity w'hen it points upwards, or into the 
stomach when pointing downwards. This particular patient was un¬ 
fortunate because he did not survive the initial shock of the rupture 
which proved rapidly fatal, leaving no time for active treatment. 

Rupture of an abscess into the pericardium and without involve¬ 
ment of either lungs and/or pleura is distinctly rare, A few cases, how¬ 
ever, have been reported where in association with involvement of either 
lungs or pleurae or both, there was involvement of the pericardium as 
well. F. Kern, Jr.^ (1945) described a case of a 17 year old negro 
who clinically presented the features of tuberculous pericarditis. Autopsy 
showed the underlying condition to be amoebic, and apart from the peri¬ 
cardial affection, the patient had a large amoebic abscess in the right 
lobe of the liver, multiple amoebic abscess in the right lung, and the right 
pleural cavity was affected as weU. No direct connection could be de¬ 
monstrated between the hepatic abscess, the pleural cavity or the peri¬ 
cardium. Numerous amoebae were demonstrated in all the lesions. 
G. Singh® (1946) described a case of liver abscess bursting into the peri¬ 
cardium. The clinical and roentgenographic diagnosis was pericarditis 
with effusion, liver abscess and pleural effusion, on the left side. The 
patient died, but unfortunately autopsy could not be done. D. Govinda 
Reddy and Thangavelu^ (1948) reported a series of 9 cases of rupture 
of liver abscess of which i was into the pericardium. 

In routine unselected autopsy cases in the Medical College Hos¬ 
pitals, Calcutta, during the last 35 years (on an average about 200 autop¬ 
sies are done in a year), there were 40 cases of proved amoebic liver 
Table i. —Showing an analysis 0} anioe hie liver abscess m 6,821 routine autopsies. 


Total number of routine autopsies .. .. •. .. 6,821 

Total cases of Amoebic Liver Abscess .. .. .. 40 

A. Site. 

Rt. lobe .. .. .26 (65%). 

Lt. lobe .4 (10%). 

Involving both lobes .. .. .. .. 10 (25%). 

B. Number. 

Single .23(57.5%). 

Two abscesses .. •• .• •• •• 7 (i 7 - 5 %)- 

Muldple .10 (25. %). 
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C. Rupture. 

Norupture .3^ (77-7%)- 

Rupture _.9(22.3)%. 

Into Rt. lung & pi. .. .. .. ., 4(44.4%). 

Into Lt. lung & pi. .. .. .. .. 1(11.1%), 

Perit. cavity .. .. .. .. .. 2(22.2%). 

Pericardium .. • .. . .. 2(22.2%). 

abscess (where amoebae have been demonstrated in smear and/or in 
histological section). In this series, (Table I), there are 9 ruptures, of which 
2 were into the pericardium. 
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ERYTHROBLASTOSIS FCETALIS THROUGH- MATERNAL 
ISO-IMMUNISATION 

Satyavati C; Buch *■ 

INTRODUCTION 

This is not a bibliographical review of all the literature that has 
.-accumulated on this subject but a general survey for those who come 
in occasional contact with stillbirths, neonatal jaundice and anaemia. 

According to Sanford,’* Erythroblastosis foetalis can be defined 
as " any condition in which there exists an abnormal number of im- 

■mature red blood cells in the neo-natal period.associated with a 

number of unlike clinical conditions occurring in the newborn period :— 
universal foetal hydrops, familial icterus gravis, and certain instances 
•of congenital anaemia caused by a haemolytic disturbance”. 

The aetiology of this condition was obscure until a decade ago* 
In 1938, Darrow*® attributed the disease to an antigen-antibody reac¬ 
tion in the foetal system due to a serological difference in adult and 
foetal haemoglobin. The full pattern of its occurrence was worked out 
by Levine and Stetson*^—that the maternal system produced anti¬ 
bodies to a dominant blood property present in the father, inherited by 
the foetus. This theory was proved correct soon after the discovery of 
the Rhesus factor of blood by Landsteiner and Wiener*® in 1940. The 
blood property which Levine talked of was identical with the Rh factor 
in a majority of cases of Erythroblastosis foetalis. The warm irre¬ 
gular agglutinin found b}^ Levine *®, *®, *®, *’ in the serum of mothers 
having affected infants, and by Wiener and Peters®® in patients giving 
transfusion reactions with ABO compatible blood, corresponded to the 
immune Rh antibody prepared by Landsteiner and Wiener. The idea 
of iso-immunisation by foetal factors being responsible for erythro¬ 
blastosis seemed very logical, because pregnancy provides two ideal 
conditions for optimum immunisation, (i) slow administration of antigen 
.and (2) action of antigen over a long period®*. Many investigators 
working along the same lines found that though diseases like diabetes 
and syphilis, may cause the condition, the major cause responsible for 
this syndrome is iso-immunisation by the Rh factor, its subtypes. Hr. 
factors, and ABO blood groups. Even the M and P groups, which are 
•of low antigenicity have been mentioned in this connection. 

* The Department of Laboratories and Research, Tata Memorial Hospital, 
"Bombay. 
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I Rh FACTOR 

1. History : Landsteiner and Wiener*® injected rabbits and. 
guinea-pigs with the red blood cells of' the Rhesus monkey, and .with' 
the immune serum so produced, tested human erythrocytes. Among 
white Americans, 85% gave positive reactions with this serum, and 
werehnown as Rh positive. The 15% giving negative reactions were 
Rh. negative. In 194X, Wiener found an Rh anti-serum in a white 
woman which gave 70% positive results, as opposed to 85% in the 
original serum. He called this serum Rh’. and when he found a third 
Rh antiserum giving only 30% positive results he designated it as 
Rh.” This last serum was found independently by Race®® in England 
and called KJ by him. The discovery of the Rh factor solved two 
important clinical problems, the cause of Erythroblastosis foetalis and 
the reason for severe transfusion reactions in the absence of an apparent 
incompatibility. 

2. Nomenclature and Inheritance. There are two distinct 
theories regarding the nomenclature and inheritance of the Rh factor, 
its subtypes and the Hr. factor (which has to be included here 
in a discussion on this subject). Wiener designated the three types 
Rho, Rh’ and Rh” later' modifying the latter two to rh' and rh” to 
denote their lesser antigenicity. According to his nomenclature a com¬ 
bination of Rho and Rh’ is Rhi”, of Rho and Rh” is Rhj, of Rh^ and 
Rhg is Rhy and a combination of the three Rh antigens is Rhz. The 
Rhy and Rhz are very rarely encountered, and have been found only 
twice each. ®®. The Hr factor and its subtypes, assumed to be 
analogues of Rh are similarly called Hro, hr' and hr”. Workers in 
England, however, follow Fisher’s classification as described by Race®’ 
in 1944. Fisher assumed three antigens CDE corresponding to the Rh 
types and three antigens cde corresponding to Hr types related to the 
CDE antigens as Hr is to Rh. A comparitive idea of the two schools 
of nomenclature of antigens and antisera can be obtained from Table 
No. I. 

Table i. Classification of Rh — Hr. types 


Wiener. 


antigen 

Rho 

Rh’ 

Rh” 

Rhi 

Rhi 

Rhy 

Rhz 


rh(Hro) 

hr’ 

hr” 


anti-serum 


anti-Rho 

anti-Rh’ 

anti-Rh” 

anti-Rhi 

anti-Rh2 

anti-Rhy 

anti-Rhz 


anti-Hro 

anti-hr’ 

anti-hr” 


antigen 


anti-serum. 
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The inheritance of any given characteristic is through submicros- 
copic particles called genes. These genes are situated on the loci of 
rod-like structures present in the nucleus of the cell—the chromosomes 
which are species specific. An organism inherits only two genes, one 
from each parent, for any given characteristic. This one gene can be 
one of manj?- genic variants, any one of which can be present on the locus 
of the chromosome. These variants are known as allelomorphs of the 
genes or more simply as alleles. Before the discovery of the subtypes 
the theory of inheritance was simple. There were two genes Rh and rh, 
inherited as Mendelian dominants, Rh being dominant over rh. With 
the addition of the subtype= the problem became more complex. Wiener 
postulated the presence of eight genes Rh, rh’, rh”, Rh^, Rh^, Rhy, 
Rhz and rh, named after the serological properties which they determine' 
Fisher assumed that the Rh genes were distinct and separate, though 
closely linked genetically. He proposed three pairs of genes Cc, Dd 
and Ee, corresponding to the Rh and Hr types. Genes CDE and cde 
were presumed to be related to each other as the blood factors Hand N. 
When Fisher’s nomenclature was published antigens d and e were mere 
predictions, and were found later. This put his conjecture on a sound 
basis, and more workers have started using Fisher’s nomenclature because 
of its uncomplicated nature. A great deal of confusion about the two 
schools of nomenclature still exists. Throughout thi*; review except 
when work by English authors is mentionpd Wiener's nomenclature is 
used, as it is more familiar to workers in this country. 

3. Incidence of Disease : Compared to the number of Rh in¬ 
compatible matings the incidence of erythroblastosis fcetalis is very 
low. This can be explained as being due to three factors. 

(a) The capacity of the mother to be imnitmised. Due to an inherit¬ 
ed trait some women get sensitised to any antigenic stimulus more 
easily, and, rarely, cases have been observed where the first pregnancy 
has produced a high maternal anti-Rh titre. In most women, however 
iso-immunisation does not become apparent until the second or 
third pregnancy. 

(b) Heterozygous Rh-positive group of father: Race et al, and Tajdor®® 
working with an anti-c serum (anti-hr’-called st by them after the person 
in whom it was seen) found a preponderance of homozygous Rh posi¬ 
tive (RhRh) fathers in families with an incidence of Erythroblastosis 
fcetalis. If a man is heterozygous Rh-positive (Rhrh), his child might 
inherit the rh gene, which, combined with the maternal rh gene would 
make the child’s phenotype (serological constitution) Rh negative, with 
the result, that Erythroblastosis fcetalis would not develop in that child. 

(c) Tendency to have small families. In the usual course of immu¬ 
nisation, unless the mother has had Rh-positive blood transfusion, or 
is very sensitive to antigenic stimulation, the first child is never affected. 
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In some families, the disease may never appear, because the mother is 
verj^ resistant to antibody formation, and if she has only two or three 
children, immunisation is not strong enough to cause Erythroblastosis 
fmtalis in them. 

4. Tests for Rh Factor : 

(a) Test Tube Method. The technique used to-day, is modified 
from Landsteiner's original method. Two drops of Rh antiserum is 
mixed with one drop of a 2.5 percent saline suspension of test red blood 
ceils, in a Kahn tube for one hour. Landsteiner left the tubes for two 
hours at room temperature, but since Levine noted that immune Rh 
antibody was most active at 37°C, all tests are carried out at that temp¬ 
erature. The reactions are read by the sedimentation at the bottom 
of the tube; negative bloods show a circular deposit with a smooth 
edge, while positive bloods show a wrinkled sediment with a wavy border. 
Microscopically, a positive reaction is denoted by clumping of the red 
blood cells. 

(b) Rapid Slide Technique: Diamond and Abelson have 
described a slide test in which a drop of serum is mixed with a 
drop of fresh whole blood from the finger tip, on a slide, warmed 
slightly, and the results read against a white surface or reflected 
light. In positive cases, a coarse agglutination appears within a few 
minutes, while negative blood gives a homogenous appearance. The 
test tube method is followed in this laboratory for mass testing, but 
for individual Rh factor tests, a modified slide method, with incubation 
at 37 °C for one hour, has been found very advantageous because of 
-quicker action, and clearly defined positive and negative results. 

(c) Capillary Method. Chown^° has devised a capillary tube 
method, mainly for detection of sensitisation, but this method has been 
used for determining the Rh group also. An 8 cm. long capillary tube is 
dipped in Rh antiserum, which is allowed to rise in the tube to 2 cm. An 
equal quantity of a 2.5 percent suspension of test cells in saline is added 
to the serum by capillary action, and the two are mixed by tilting the 
tube a few times. It is then inserted in plasticene at an angle of 45°, 
and incubated for 15 minutes at 37'’C. Rh positive cells form a beaded 
layer along the sides of the tube, while negative cells show a smooth 
unbroken line. Berlins used a modification of this method, sealing 
the tubes with petrolatum instead of inserting them in plasticene. The 
authors claim that it is more sensitive than the other methods. It 
is not very widely followed, because even with the setting up of proper 
controls and checks, the inexperienced worker finds it difficult to read 
the results. Whichever method is used, the important steps are (i) 
incubation at 37°C, and {2) use of sensitive controls—both Rh positive 
and Rh negative. Most workers use all the three t3q)es, Rho, Rh^ and 
Rh2 cells as positive controls. 
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5. Antibodies. 

,(a) Classification. The atypical warm agglutinin that Levine 
came across in the maternal serum in a case of Erythroblastosis fcetalis 
was subsequently identified as the Rh antibody. This antibody was also 
seen by Wiener and Peters®® in cases of transfusion reactions. Wiener®® 
could further classify this antibody into three serological types accord¬ 
ing to the Rh specificity as Rho antibody, rh’-antibody, and rh” 
antibody. The finding of any of these three .varieties of antibody 
became a criterion for diagnosing a case of Erythroblastosis fcetalis, due 
to Rh factor. In some cases, however, even though the disease was 
present in a severe form, no antibody was found in the serum. Diamond®® 
suggested that an antibody was present but that it was masked serolo¬ 
gically by the presence of an inhibitor substance in the serum which 
prevented the agglutination phenomenon. In 1944, Race ®®, ®® 
found a thermostable antibody which coated the cells but failed to 
agglutinate them. He called this “ incomplete” antibody, assuming 
it to be similar to the antigenic haptene which combines with the antibody 
without giving a visible in vitro reaction. Wiener®^ described the 
same antibody independently but he called it univalent or "blocking 
antibody,” because it saturated the surface of the red cells and 
"blocked” their agglutination by bivalent agglutinins. When tests for' 
this antibody were also employed sensitisation due to Rh factor was 
detected in 92 percent of the cases, as compared to only 50% when 
only the bivalent agglutinins were known. In 1946, a third variety of 
Rh antibody was detected by Hill and Haberman®^—the "tertiary” 
or "developing” antibody which is produced earlier during the course- 
of pregnancy and gives very high ante-and post-natal titres. This 
" cryptagglutinoid” is detected by methods similar to the blocking anti¬ 
body but is a distinct immuno-chemical entity, as confirmed by elec¬ 
trophoretic studies.®® 

(b) Tests for the Rh antibody. —These can be divided into three groups. 
These (i) Tests for bivalent or saline agglutinins, (w) Tests for univalent 
blocking or "incomplete” antibody and [Hi) Tests for tertiary or 
"developing” antibody. 

(i) Tests for Bivalent agglutinin. 

1. Biological test; This test was used only in transfusion cases 
where incompatibility, not necessarily due to Rh, was suspected. The 
patient’s serum was withdrawn at intervals during the transfusion and 
any-colour changej due to haemolysis, noted. Presence of a haemolytic 
reddish tinge, specially progressive as transfusion proceeded, denoted 
incompatibility. This is an obsolete test only of historical value. 

2. Modified Tube Incompatibility Method: Equal quantities, 
of the'unknown serum and known Rh positive cells (2% suspension in. 
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saline) are incubated in a small tube at 37°C. Presence of aggultina- 
tion denotes, sensitisation. This is a non-specific test and not very- 
reliable, as it fails to detect sensitisation in 50 per cent of cases. 

3. Diamond and Abelson’s rapid slide technique is described in 
detail under tests for the Rh factor. Instead of the known Rh antiserum. 
the unknown serum is substituted, and Rh positive cells are used. This 
is a very reliable test. According to Diamond in a series of 1300 in¬ 
vestigations, it failed to detect sensitisation only in three cases. 

4. Chown’s Capillary Method has also been described fully else¬ 
where. This test is not used as a routine measure. 

(ii) Tests for Detection of Blocking Antibody : 

(i) Wiener’s®® Indirect Test: The principle underlying this 
test is the capacity of the’blocking antibody to prevent agglutination 
of sensitised cells in the presence of the commonly known Rh antibody. 
The test is initially carried out like the tube test for Rh factor. If after 
one hours incubation no agglutination is seen, the cells are centrifugalised,. 
and the supernatent saline is removed. A drop of potent Rh antiserum 
is added to the cells and the tube is further incubated at 37°C. Lack 
of clumping after incubation for 30 minutes denotes the presence of 
blocking antibodies. This test is out-dated now as more sensitive 
methods are known. To find the titre of the blocking antibody in the 
serum, this test is carried out using serial dilutions of the serum. The 
reciprocal of the highest dilution which fails to agglutinate the cells is 
taken-as the titre of the blocking agglutinin, whereas the reciprocal of 
the highest dilution which agglutinates the cells, is the titre of the- 
bivalent antibody. 

2. Conglutination Test: In 1945, Wiener®® described .a new 
direct technique for detection of the blocking antibody. It differs from 
the indirect.test in the substitution of plasma or compatible serum as- 
diluent instead of saline. A direct clumping of the Rh positive cells is 
obtained. Wiener called this "Conglutination (Co—agglutination) to 
distinguish it from the clumping given,by saline agglutinins, and the 
antibody " glutinin,’’ This “secondary molecular adhesion” is due to 
the presence of a coUoidal substance the—“X-protein” or "Conglutinin” 
in the plasma serum, and in all protein dUuents. In the .light of 
Wiener’s observation Diamond explained the sensitivity of his slide 
technique as being due to the plasma in the .drop of fresh.whole blood. 
The conglutination test gave 92 percent positive results, the -only 
drawback being the tendency of the erythrocytes to rouleaux formation 
in .the presence of plasma. Diamond and Denton^®, trying out various 
protein media as .diluents for this.test found that, while plasma,’ horse 
albumin, dextrose solution were aU apt to give false positive reactions, 
20 percent human or bovine albumin gave clear cut reactions. In all .con¬ 
glutination tests albumin is the diluent .of choice, the blocking antibqdy 
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also being known as "albumin antibody.” If it is not available, plasma 
and compatible serum may be used with advantage. This test is ten 
times as sensitive as the indirect test. 

(3) Coomb’s Anti-Human Globulin Test or the Developing 
Test. 

This method is based on the idea that red blood cells, sensitised by 
the blocking antibody, have adsorped antibody globulin on their sur¬ 
face. This, on addition of anti-human globulin serum, produces 
agglutination. Equal volumes of a 2 percent saline suspension of Rh posi¬ 
tive cells and test serum are incubated at 37°C for an hour. If no 
clumping is visible, the cells are centrifugalised, the saline removed and 
a drop of rabbit anti-human globulin serum is added to the cells. Further 
incubation at 37°C for a short while produces agglutination in the 
presence of adsorped globulin. This test is very accurate and can be 
used to detect Hr—sensitisation, and in vivo sensitisation of the 
infant’s cells. 

(hi) Tests for the Tertiary Antibody: n, i2_ 'pjjjg antibody 

cannot be detected by the indirect method because it does not saturate 
the cells and therefore does not give a blocking reaction. It is detected 
by Coomb’s Developing Test and by albumin agglutination. It gives 
reactions which are stronger and more sensitive than the other two 
antibodies. 

(c) Production: Unlike a and Rh antibody is never found 
as a naturally occurring isd-hasmagglutinin of human serum. It can 
be produced only on immunisation of the animal system.®, It is 
produced in experimental animals by injections of suitable quantifies 
of'Rh positive blood. The drawbacks are that not all injected animals 
yield potent sera, and often, heterospecific agglutinins interfere with 
the Rh specificity of the sera. The best sources for diagnostic purposes 
are (i) Rh negative individuals who have been inadvertently immunised 
by repeated transfusion of Rh—positive blood and (2) Rh negative 
mothers who have a high titre of Rh immune antibody through repeated 
pregnancies with Rh positive foetuses. 

(d) Interpretation: The antibody makes its appearance in the 
last trimester of pregnancy. If if is present earlier, it is usually a 
" carry over” from previous immunisation due to earlier pregnancies 
or blood transfusion. Immunisation during a particular pregnancy 
can be usually inferred from a gradual rise in the ante-natal titre of 
immune Rh antibody, reaching its peak within a fortnight after partu¬ 
rition. This is not completely specific as sometimes even when the 
foetus is Rh negative, there is an anamnestic rise in ante-natal titre. 
No drastic steps, such as induced abortion, or Caesarian section should 
T)e undertaken by relying solely on the tite of the antibody. Davidcohn^® 
found tkat the clinical features and prognosis of a case depend 
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’■largely on the concentration of the antibody in the serum. The 
symptoms present, and course of disease is not dependent on the type 
of antibody present. Howard^s found no “cause and effect” con¬ 
nection between the type of antibody and the course of Erythroblastosis 
■foetalis. He suggested that the blocking antibodies might be produced 
as a protective mechanism against the bivalent agglutinins. David- 
sohni® states, however, that far from being protective in nature, the 
presence of blocking and tertiary antibodies makes the prognosis graver 
than if only the saline agglutinins are present. This can be borne out 
by the fact that sometimes in severe cases of Erythroblastosis, the 
■bivalent agglutinin is completely absent, and the blocking antibody 
•is solely responsible, for the extensive damage, mainly to the liver and 
spleen. 

(e) Duration: Once the antibodies are formed they are present 
iin the serum for a long time.’^^ Levine*® mentions a case where they 
were found two and a half years after the last delivery. They have been 
:.seen even ten years alter the last delivery in one case. 

6. Signs and Symptoms ; (a) Erythroblastosis foetalis was 
’recognised as a clinical and pathological entity, even before its 
.{Etiology had been established. The most exhaustive survey of the 

• disease has been given by Harrow*® under the heading “ Icterus gravis 
neonatorum.” According to her, the most prominent symptoms are 
■“marked jaundice present at birth, or appearing later, hepato-spleno- 
megaly, slight or severe oedema, .usually in the extremities or eyelids. 
The icteric .index is elevated to an extreme degree, the most prominent 
.symptom being jaundice. 

(b) The blood picture shows a, macrocytic, hyperchiromic anaemia,' 
■ and an increase in the number of nucleated red blood cells, the majority 
being normoblasts with a few basophilic' erythroblasts. Leucocytosis 
lis also present. ‘ ' ' ' ' 

7. Pathology : There is severe and extensive eAtra-meduUary 
haematopoesis involving mainly the liver, spleen and bone-marrow. 
When kemicterus is present, the brain is tinged pale yeUow to a deep 
orange depending on the deposition of bilirubin, particularly in nuclear 
.areas. Intracranial hsemorrhages may also be found. 

8. Diagnosis *. (aj Case History,: This is an important factor 
-in the antenatal diagnosis of Erythroblastosis fcetalis. The 
presence of the disease in ah. children ahead}* born to a Eh incompatible 
^.couple, are very suggestive pointers^ towards a positive diagnosis of 

Erythroblastosis fcetalis. When marked generalised cEdema due to 

• erythroblastosis is already present, an intra-uterine roentgenogram of 
dhe foetus is helpful .in the ante-natal detection of the condition. 
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(b) Presence of Antibody: In tHe neo-natal diagnosis of the* 
disease, the presence of any of the three types of antibody, in the ma¬ 
ternal serum serv'^es as a confirmatory finding if the clinical symptoms- 
are already present. For the ante-natal diagnosis a rising titre is help¬ 
ful in forecasting the disease, but when the father is heterozygous, it is 
not always indicative. As a general rule, with a previous history of the 
condition, and the presence of the antibodies in the maternal serum, 
Erythroblastosis fcetalis should be expected, and'arrangements made 
for proper trfea'tment. 

9. Mechanism of Iso-Immunisation : After isoimmunisation by- 
dominant blood factors had been accepted as the causative factor, 
a doubt arose as to how exactly the maternal system got immunised 
to foetal erythrocytic antigens. Levine®^ wrote in 1946 that “ inspite- 
of absence of direct proof of passage of fcetal red cells across 
the placental barrier, the statistical data on the pathoge¬ 
nesis of Erythroblastosis foatahs permit no conclusion”—other than 
the presence of trans-placental immunisation. He suggested latef®^ 
that the transfer of foetal red cells into the maternal circulation and 
subsequent iso-immunisation takes place trans-placentally in the last 
trimester of pregnancy, because structural changes in the placenta make 
an exchange of foetal and maternal circulations easier. This assump¬ 
tion also agrees with the fact that the maternal Rh antibody titre rises- 
only during the second half of pregnancy. Wiener held that im¬ 
munisation took place only during labour,. his - argument being that 
nowhere had he found a case that showed antibodies in the first preg¬ 
nancy except in cases of previous Rh positive blood transfusion. This- 
assumption can be disputed because primiparae, without any history 
of blood transfusion have shown Rh antibody in their sera. Infants- 
delivered by Caesarian section have also shown symptoms of typicah 
Erythroblastosis. One point in favour of Wiener’s theory, that, 
there is a post-partum rise in titre, can be explained on the basis, that 
during labour, the foetal red blood cells are forced into the matemaL 
sinuses in large amounts, due to mechanical manipulation. Kline®® 
has studied placental tissue from cases of erythroblastosis and found 
ample histological evidence of transplacental immunisation as the 
placental villi were clogged with fcetal Rh positive red blood cells. 

10. Pathology ; Levine's statistical proof of the patho¬ 
genesis of erythroblastosis was accepted unanimously. After the dis¬ 
covery of two different kinds of Rh antibodies, Wiener ®®, 101 postulated 
a theory of differential setiology. From a survey of 97 families he- 
concluded'that icterus gravis was caused by saline agglutinins and 
hsemolytic aucemia by the blocking antibody. Many workers have 
disputed this statement and-cited cases-where the-blocking antibody 
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has been found in ictenis and tlie saline agglutinins in ah^niia.' €ori- 
cefitration of the antibody seems to play a ^eater part iii the pathogenesis 
of the two syndromes rather than the type of antibody. ■ It is however 
probable that the adherence of the blocking antibody to thb red cells 
might rendet them more fragile leading to heeniblysis hrid anaemia. 

II. TREAikENT : Till 1943, treatment for tfos Condition was 
not specific. If excessive blood destruction caused severe a;ii®mia-, 
the last resort Was to transfuse blood irtbspbctivh' of' tfib Rh group. 
Gimson^^ transfused several cases of Erythroblastosis fostahs with Rh 
negative blood, arid showed a sigriificririt iricidence' of recovery iii her 
cases. She recommended Rh riegative blood transfusion' as the' therapy 
of choice, to be carried out sbon'after bikh, irrespective of biythrocyte 
count or iiaeinoglobiri level. Darrow^^ stated iri 1945 that Rh'positivb 
blood'could be livefi as, "with thih blood'there is' 'rid danger.:;.iof 
flooding the circulatory system, since'the Rh positi'ye’blood'cfeUs,''ab¬ 
sorbing'The iso'-antibodies,'aire destroyed.” This ' pfbcedrire-does not 
seem a very practical therapeutic. aid; if blbod-trarisfusiori 'is' to be' 
effective, the” trarisfused cells should survive in the'Syst'erii lorig-enough 
to aid the body till the hgemoljitic process ribises; • Trarisfusiori' 'bf ' Rh 
positivfe'hlodd defeats its" own prirpbse; 'as'th'b cblls'-get destroyed oii 
introduction into the circulation arid iri nb’ way'fe'riiedy the anaemia 
and the 'fesultarit aribxeniia.^i Accbrding to' Eib'er®®, the'' haemolysis 
of blood cells niight damage the kidneys severely, by the precipitation 
of haematin and thfb'riibosis of • capillaries'' by' agglutiriat'ed bellsi If 
the infant recovered, irreparable lesions' would be left. Hence; "the 
hypothetic sparing aLCtibri on the irifant’s cells is fair imbre’ than counter¬ 
balanced by dangers df intravascular KfembiyMs.” Sarifbrd'^^ Suggests 
the 'use' 'of Rh positive blobdi only if it is'cbriipktible m at 37°G,' 
but fribst physician’s Hesitate to 'iritrb'duc’e 'Rh positive blood irifo the 
infants circulatibri arid cariseari erihariceftient of fHe' h'ffiirib'iytic process 
already present. Rh negative blood is alWays used, arid in'extreine' 
cases maternal fed blood ‘cells; washed free of all tfaces' of sefuiri, have 
been erriployed. 

Wiener®^. has develbped a tecHriiqrie ' k'riowri^ 'as- exsahguiri'atibri! 
transfusion on the principle that complete removal'of RH positive blbb'd 
from an affected infant, and substitution of an equal quaritity-of Rh 
negative blood' -would increase' the infant’s chances of survival. This 
technique is also knbwn as " Exchange”, " Replacement” or "Substitu¬ 
tion” transfusion. - Wallerstein®® carried out the technique using the sagit¬ 
tal sinus for withdrawal of blood, blit dangers of intra-cranial thrombosis 
does not allow this technique to be of routine use in the hands of an 
inexperienced physician. Iri Wiener’s -method; blood is introduced 
from the saphenous vein and removed from the-radial artery,' the iri'-^ 
troduction always being 50 cc. ahead of the withdrawaT to prevent 
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air-h,unger. The rate of withdrawal and injection, must be approxi¬ 
mately equal, clotting being prevented by the use of Heparin’-'’® (0.5 cc. 
before starting the transfusion and 0.5 cc. midway through the pro¬ 
cedure). The quantity given by Wiener is 500 cc. and the amount 
removed is 450 cc. By this method 90 percent of the blood is replaced. 
The veins are usually obtained 1 ^ venesection. If the transfusion is 
•done within 8 hours of birth, the umbilical vein may be used with ad¬ 
vantage. The exchange transfusion was originally used only in cases 
of severe icterus gravisj but now that the hazards accompanying the 
technique are minimised, it is used in aU cases, where the disease is likely 
to appear, on the strength of the mother’s case history. Pen¬ 

nell®’ transfused sedimented red cells, which technique, according to 
him compares favourably with exchange transfusion _ as the smaller 
the quantity of plasma administered the smaller is the risk of further 
haemolysis due to enhancement of agglutinin titre. 

Carter® prepared a lipoid substance—Rh haptene—by precipitating 
laked Rh positive red blood cells with alcohol and extracting it with 
ether. According to Carter, this substance inhibits the Rh antibodies 
in serum. On the basis of this property Loughrey and Carter,®® San¬ 
ford’* et al. have used the substance as a prophylactic and therapeutic 
measure in Erythroblastosis foetalis, with success. Other workers®’ 
repeating Carter’s work did not find the specific inhibitory action of 
the haptene. The efficacy of the Rh haptene in prophylaxis and treat- 
±nent of Erythroblastosis foetalis is stiU a matter of controversy. 

The most recent prophylactic measure in preventing the disease 
is the ante-natal intramuscular^ administration of anhydro-hydroxy- 
progesterone and vitamin iK,^ with a view to minimising uterine con¬ 
tractility, bleeding and early abortion. In a series of cases treated by 
Hoffman and Edwards®®, the disease did not develop in any of the 
infants. Patients who had antibodies previous to treatment showed 
armarked reduction or complete disappearance of antibody titre after 
a course of treatment. Of the three, untreated control cases, antibodies 
were found in aU three, and two of these mothers delivered affected 
infants. This is only a preliminary report, and has not yet been con¬ 
firmed by further work. 

During treatment of a case of Erythroblastosis foetalis, it is im¬ 
portant to bear in mind that breast feeding is definitely contra-indicated. 
Immune Rh antibodies have been demonstrated in colostrum by Witebsky 
’0®, ’oi et al, and Fisk and Foord®®. Even when the antibodies in 
the infant's circulation are lessened, an introduction of further doses 
from breast mUk would prolong the haemolytic activity against the 
child’s red blood cells. Whenever there is an indication that iso-im¬ 
munisation might be the cause of this neo-natal condition breast feeding 
should not be started. 
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12. ERYTHROBLASTOsis ROETALis IN IndiX : - The clinical features 
of the disease were recpgnised, ' but- iso-immunisatibn as' 'a; 
causative factor' was taken into consideration only after ' the in¬ 
cidence of.'Rh negative bloods was reported from various'parts of India,■ 
Table II gives the percentage of Rh negative bloods, found in series of 
random samples by different workers. . - , ■ ^ . 

Table IL Percentage of Rh negative bloods of random samples by ■ different 

workers. 


Investigators. I 

1 place. 

1 Per cent. 

Khanolkar and Sanghvi®® .. 

.. .... 1 Bombay 

• -2.0 

Ranganathan et, al’’^ 

.. , Madras 

, 4-1' 

Giewal et. al.’‘^ 

• * • • ^^3.]cu1>L3> • • 

10.0 

Das Gupta 

.. ... Calcutta :.. 

, . 10.0 


Like all other inherited traits, the incidence of the Rhesus factor 
differs from race to race, and is used as one of the criteria for the an¬ 
thropological classification of the races of mankind. The discfepiancy 
in values obtained by these workers can be explained bn the basis of 
the heterogenous origin of the peoples of India, In Bombay alone, 
Sanghvi’® found that the percentage of Rh negatives varied widely 
in the difierent communities (Paxsees 7 percent, Vadnagara Nagafs 12 
percent C. K. P. 8 percent, Marathas 1.5 percent.). . 

In 1947 Ranganathan’ 2 , ’^ reported-two cases of typical Erythro¬ 
blastosis foetahs. During the same year,, Sanghyi and Khanolkar’®, 
published their studies on the incidence of Eiythroblastosis ioetalis iri 
Bombay, and reported six cases .with full serological studies. Grewal 
and Roy Chowdhury^'^ have reported three cases, one pregnancy ter¬ 
minating in Hydrops foetaiis. Besides the six cases/mentioned by 
Sanghvi, eight more cases have,,been investigated m this laboratory' 
and will be published later. One is a case of feeble mindedness due to 
probable kemicterus, with a persistent maternal blocking antibody 
titre of 1/4, nine months after parturition. No other case of brain 
involvement has hitherto been reported in India.'• ; ’ : 

In spite of the high incidence of Rh negative individuals in some 
communities; it is surprising that so few cases are seen;: -However, ;With 
gynecologists and pediatricians in the country, becoming more,, *„'Rh 
conscious, and with better facilities for investigation, this disease can 
be recognised and treated quickly, lessening considerably the high mortar 
lity rate of Erythroblastosis foetaiis. ' ; ■ 

Ill Rh SUBTYPES 

When both parents are Rh positive iso-immunisation of the mater¬ 
nal system might still occur, due to subtype incompatibility. Wienef^* 
has described a case of icterus gravis in which the rh’ mother got, im¬ 
munised to the Rha antigen, present in the foetus and father. An Rhg' 
antibody could be demonstrated in her serum. WallerS^ri'al report 
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two cases of Rhi immunisation. Atypical anti-Rhi was present in 
both the cases. The first child, who was Rhj like the mother was not 
affected by the disease. Cases due to rh” factor seem to be occurring 
oftener than due to rh’ and have been reported by various authors.'^®. 

In spite of the mother being Rh positive, the therapy in subtype 
iso-immunisation is Rh negative blood. If Rh positive blood is used, 
the subtype might be incompatible and cause needless complications. 

IV Hr FACTOR. 

According to Fisher’s h5rpothesis, there should be three anti-sera 
reacting with antigens, c.d.e, or in Wiener’s terminology—^hr’, hro and 
hr”: Levine^® found an anti-Hr serum in an immunised mother with 
an affected child. This serum agglutinated all Rh negative and 
heterozygous Rh positive bloods.” Wiener®'^-noted its serological simi¬ 
larity tp rh’and called it anti-hr’ (anti-c). Race and Taylor®® found 
a similar serum'si which also reacted like Levine’s anti-Hr serum, but 
gave 8o ;per cent positive results. Anti-sera against d and e antigens 
were encountered by Mourant®® and Diamond. This made the Hr 
series complete. Genetically it is related to the Rh series like the 
MN groups. 

The Hr factor is much less antigenic than the Rh factor. Very 
few cases of iso-immunisation have been mentioned in connection with 
Erythrpblastosis foetalis. Besides the case where Levine first reported 
the serum, he mentions two more cases of Erythroblastosis fcetalis 
due to Hr. factor. Race ®® ef al have reported a case. Hill and 
Haberman®® mention a case of Hro immunisation in a pregnant woman, 
witt the production of active sahne Hro antibody. It is interesting 
to note that m most cases of Hr immunisation mentioneci m literature, 
moire often the cause has been multiple transfusions rather than preg¬ 
nancy.®® 

V ABO BLOPD GROUPS. 

A significant number of cases of Erythroblastosis fcetalis were 
encountered where the Rh factor the subtypes and Hr factors could be 
excluded as immunising agents. Further investigations on these cases 
of unknoivn aetiology, led workers to conclude, that the ABO blood 
groups, were responsible for the disease. Under certain conditions, 
the naturally occurring iso-agglutinins oc and /9 could be produced 
as immune' antibodies and cause a syndrome identical to Erythroblas¬ 
tosis foetalis produced by factor. 

I. Criteria for diagnosis: Three main criteria should be 
fulfilled before’ a case can be diagnosed as due to iso-immunisation 
by :the ABO groups, (i) Heterospecific pregnancy, (2) Exclusion of 
other blood factors and (3) Abnormally high titre of maternal iso- 
hEemagglutinin against the foetal blood group. 
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(a) Heterospecific pregnancy: As early as 1928 Hirzfeld men- 
"tions ABO heterospecificity in connection with late and early fcetal 
•deaths. According to him a compatible or homo-specific pregnancy 
fis one where the blood groups of the parents are identical or where the 
mother has the dominant group. An incompatible or heterospecific 
-pregnancy is one where the mother lacks the antigen A and B, one of 
which is present in the ‘father and the affected child. He did not refer 
-to any antigen-antibody reaction as the concept of iso-immunisation 
by a dominant factor being a cause for the disease, came much later. 
Xevine^s a statistical study of the causes of spontaneous abortions 
lists ABO heterospecificity as one of the factors ini'olved. His work 
showed that in the white population of the United States, the ratio of 
compatible to incompatible matings is 65 percent: 35 percent while 
in matings which have resulted in two or more cases of Erythroblastosis 
lEcetalis or foetal deaths due to an unknown cause, this ratio is signi¬ 
ficantly higher. Halbrecht^® found 60 cases of icterus simulating the 
classic neo-natal condition in a survey of 10,000 cases. The percentage 
-of heterospecific pregnancies in these cases was 95 percent while in a 
.group of 2,000 normal child births it was only 26.5 per cent. Halbrecht 
called this type of icterus, due to ABO factors "Icterus neonatorum 
-precox" to distinguish it from icterus gravis neonatorum due to Rh 
factor, 

Polayes and Ohlbaum McNally Tisdall Wiener 
Levine*® Davidsohn^’ et. al, Aubert^, have observed cases where women 
diave given birth to erythroblastotic infants with identical Rh groups 
as their own. The only discrepancy was in the ABO blood group, the 
infant having the dominant groups. Their observations show that 
Iheterospecificity is an essential condition for classifying a case of Erythro¬ 
blastosis foetalis under ABO iso-immunisation. 

(b) Exclusion of other blood factors: In the majority of cases 
linvestigated, the Rh group and subtype of the mother and infant are 
identical. In one case reported by Polayes®® the mother was Hr nega¬ 
tive and the child Hr positive, but no atypical anti-Hr agglutinin was 
'found in the maternal serum. Gurevitch®® et. al describe two cases 
where there was a double incompatibility of Rh and ABO antigens. 
When such a case occurs, an important diagnostic aid is the titre of the 
different types of antibodies. 

(c) Titre of maternal iso-agglntinin titre against the foetal ABO 
blood group .Levine*® noted that when the antigens A and B act as 
immunising agents, the tire of the corrsponding antibody in the maternal 
..serum has a very significant rise. In nine cases of group 0 mother 
immunised by Group A infants, seen by Polayes®®, the titre in every 
•case was above 1/700, in some cases going up to 1/1280. These titres 
seem abnormally high as compared to the average titre of 1 /58 in fifty 
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O group nulliparae, and 1/215 in fifty O motliers of normal babies. 
Tisdall 83 has reported a titre of 1/16,380 in Group A immunisation of 
a Group O mother. Cases of B group immunisation have also been' 
observed. ’ . " ■ 

These maternal titres are strongly suggestive of' specific immune ■ 
antibody production, as they are very much above the range of natural’ 
isp-agglutinins. It has long been a matter of debate whether oc and ^ ■ 
can act like the immune Rh antibody and cause Erythroblastosis foetalis.- 
The serological data available leads one to conclude that'when produced' 
by artificial antigenic stimulation to the maternal system, oc and p,. 
produced as immune antibodies, act in a manner similar to the RK.. 
antibody and cause identical neo-natal disorders. In a case where the • 
titre was within normal limits(l/52)Wieneri®3foun,j univalent a blocking 
antibodies and ascribed the condition to conglutination of' the fcetaL 
cells. 

The mechanism of iso-immunisation is similar to that of Rh facton 

2. S’snuPTOMs: Clinically and pathologically the disease is- 
indistinguishable from that caused by Rh factor. It is-assumed to- 
run a milder course, but fatal cases have been encountered. Yannet 
and Libermann^®’, and Wiener^®® report subsequent mental retardation 
in severe cases which recovered. The a antibody can also cause con¬ 
genital anemia lasting for a long time after birth, according to Smith’’, 

3 . Treatment : Blood transfusion of a compatible group is., 

the only therapy. If free antibody is still present in the ftetal system, 
washed group O cells, or blood absorbed by "Witebsky's A and B substance- 
can be used.^°®. ' ' . . 

It does not seem necessary to carry out routine ante-natal'titrations 
for a and ^ as is done for Rh sensitisation. However, in a case of 
Erythroblastosis foetalis, if the Rh and Hr factors can be excluded as.- 
immunising ageiits, a serolo^cal investigation of the ABO blood groups- 
as a possible cause seems essential.' ■ ' ' ■ 

VI MN AND P TYPES. 

Though M, N are always present in human erythrocyfes separately 
or together, M and N antibodies are not regularly occurring components- 
of serum, like a and / 3 . These blood types are never taken into account 
for transfusion purposes, because they are much less antigenic than 
ABO or Rh factors. ‘ Some workers, Callander and Race,’ Allot and 
Holman^,/'Wiener,®® Patterson ei al Phansomboon et al have come- 
across anti-M or anti-N antibodies during .difficulties in cross-matching: 
or in routine serological check-up during pregnancy. Bowley® des- 
■ cribes two cases where anti-M was present during pregnancy. In one- 
case the titre rose gradually during the last trimester. There was no- 
subsequent Erythroblastosis foetalis however, the rise in titre being 
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purely auamnestic. Mcfarlane” cites a case where a group N mother 
with a group infant had a case history of neo-natal deaths and anti-M 
in her serum. The only normal child was group N like her, suggesting 
thereby that the irregular M antibody was responsible for the Erythro- 
blastosis|,f(]etalis in the siblings. All the investigators agree however, 
that the Mj^^and Nj,antibodies met with, could not have been ummme- 
antibodies, but were naturally occurring. The basis of their assumption 
is that when transfusion or iso-immunisation involved Rh positive 
blood, no antibodies were seen against this highly antigenic factor; so 
it was^not likely that the feebly antigenic MN type could cause im¬ 
munisation. According to Boorman and Dodd,* immune antibodies, 
show an enhancement of titre in protein media as compared to their titre 
in saline. The M and N antibodies did not show a rise in titre in 
serum diluent, which is an important point in classifying them as- 
non-immune antibodies. 

Anti'P has been found by Wiener®®, and by Dunsford®® in a case 
of transfusion reaction and in two cases of pregnancy. A case of anti-P 
has been found in this laboratory also. This was also classified as a 
naturally occurring agglutinin on the same basis as the MN antibodies. 

In the case of MN and P factors, the occurrence of antibody does, 
not seem a criterion for expecting the pregnancy to terminate in 
a case of Erythroblastosis foetalis, probably because all these three 
antibodies are cold agglutinins giving good reactions at 4° C and 20° C, 
and little or no reaction at 37° C. Frank cases of Erythroblastosis 
fcetaUs with an involvement of these three blood types are yet to be met 
with. 
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REPLACEMENT TRANSFUSION IN ERYTHROBLASTOSIS FOETALIS'. 

A Case Report * 

Satyavati C. Buch t and G. D. Adhia $ 

The diagnosis and treatment of Erythroblastosis foetalis are still I 
in the early stages of development in India. Only one instance of treat¬ 
ment of this neo-natal condition by replacement transfusion has been 
reported in India, in the lay press. It is felt that this report will prove - 
6 f interest, because besides presenting an unusual case, it describes - 
a modibed technique of blood transfusion, which allows for rapid in¬ 
troduction and simultaneous withdrawal of blood without citrate in¬ 
toxication and putting an excessive load on the cardio-vascular system. 

Case History. 

Mrs. R. S. H., a Hindu,Deccani lady aged 35, married for 20 years. First full term. 
delivery resulted in the birth of an infant with icterus gravis neonatorum. The infant 

epistaxis and bleeding from the mouth and die'd two and a half weeks after 
birth of severe jaundice. Fifteen years later, she gave birth to a full term normal 
male infant weighing 6J lbs. Serological examination of the parents’ and infant’s 
bloods warranted by maternal obstetric history of severe jaundice in the first born, 
gave the following results:— 

Fdther S. H. Group O Rh-f-ve 
Mother R. S. H. Group A Rh—^ve 
Baby Grroup A Rh-|-ve 

The maternal serum' showed no bivalent of blocking immune Rh antibodies. 

On the fourth day after birth, the infant developed icterus, hsemoglobinurea 
and drowsiness. A blood picture revealed no erythroblasts. This however is- 
no conclusive evidence of absence of er3d:hroblastosis. Instances have been cited 
where cases of Erythroblastosis fostalis with proved immunisation have given a 
negative blood picture. Albumin titrations for detection of immune tertiary 
Rh antibodies could not be carried out. Judging from the presence of icterus 
gravis 'nebnatorum' in the first baby, the presence of tertiary antibodies was not. 
considered unlikely. Hence it was decided to treat this case as one of Erythro¬ 
blastosis foetalis due to Rh immunisation. A replacement transfusion with group 
O Rh—ve blood was carried oUt on 13-1-51 six days after the infant’s birth. 400 c.c. 
of blood was introduced, and approximately 350 c.c. -withdrarvn. There was im¬ 
mediate improvement in the infant’s colour specially in the conjunctivse and sclera. 
The patient had a mild transient rigor shortly after transfusion. Jaundice deepened 
slightly after 24 hours, but cleared up eventually, along with the other symptoms - 
of hasmoglobinurea and drowsiness. The infant progressed well and made an 
uneventful recovery. 

♦ The author (G.D.A.) in collaboration %vith Dr. K. T. Gajjar has successfully 
done another replacement transfusion on a Bohri child on 25-5-1951 at New Hos-- 
pital for Women and is grateful to Drs. Dossibai J. R. Dadabhoy and Gool. N.. 
Vazifdar for referring the case. 

t Dept, of Pathology & Research, Tata Memorial Hospital, Bombay. 12 

J Hon. Asst. Surgeon, K.E.M. Hospital, Bombay. 12 
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Tests. The three blood samples were tested for the ABO and Rh blood 

• groups and detection of sensitisation. As ABO homospecificity between the 
■mother and infant was established, no further antibody titrations were needed. 

Rh. Factor. A modification of Diamond and Abelson’s Rapid slide technique 
was used. A drop each of kno%vn Rh antiserum, and 2.5 percent saline suspension 

• of test cell sample was mixed on a slide kept in a moist petri dish. Results were 
read one hour after incubation' at 37“ C. Rh positive cells gave a coarse macroscopic 
agglutination. Rh negative erythrocyte sample RSH gave a smooth homogeneous 

• surface without any microscopic clumping. 

Tests for detection of sensitisation, (i) Saline antibody:—Serial dilution of 
-the test serum RSH were made upto 1/64, each tube containing r/i5th c.c. of 

• diluted serum. An equal amount of known Rh+ve homologous erythro- 

• cytes was added to each tube. Results were read after incubation of the racks 
holding the tubes at 37°^ for one hour. No agglutination was present in any 

-dilution from i/i to 1/64. This denoted the absence of the immune bivalent 
•Rh antibody. The same titration set up for the saline antibody was used for the 
blocking antibody test by "Wiener’s indirect method. The basis of this was that 
-if blocking antibody was present, exposure at 37°C for an hour would have already 

• coated the Rh positive erythrocytes. After the absence of bivalent agglutinins 
was recorded, the tubes were centrifuged and supematent saline discarded. A drop 

-of known Rh antiserum was added to each tube. Results were read after re- 
lincubation of the rack at syX for one hour. Strong agglutination was seen in all 
-.dilutions. This proved the absence of the univalent blocking antibody. 

Technique of replacement Transfusion. —^Th6 replacement of the infant’s blood 
-was carried out by a modification of the usual technique. This rapid method has 
been used by author (G.D.A.) in about 23 out of 53 transfusions given to a child 
-(aged 3 years 5 months) affected with Cooley’s ansemia. 360 c.c. of blood was in¬ 
troduced in 25 minutes without the child showing any symptoms of cardiac em- 
barassment or citrate intoxication. In a replacement transfusion, as the rates of in- 
-troduction and withdrawal of blood are controlled, there is no risk of cardiac distress. 

The infant was immobilised by a modified crucifixion splint. The long 
^saphenous vein at the right ankle was exposed under local anaesthesia using 2.0 
percent Novocaine. Two No. 0000 catgut ligatures were passed round the vein. 
ILower ligature was pulled, the vein cut with fine-pointed scissors, a 19 gauge 
-cannula was inserted in the vein, ligatures tied and glucose saline infusion 
started. The apparatus was so assembled by the introduction ox a Y-tube 
•in the system, so as to allow a change-over from glucose saline infusion to blood 
'transfusion without disturbing any connections. The radial artery in ^the lower 
-end of the forearm was exposed. However as a 20 gauge cannula could not be 
negotiated even on completely cutting the artery, the artery was tied up and the 
-wound closed. 

The left brachial artery was exposed in the cubital fossa, and a ig-gauge cannula 
j)ut in. The canhula was connected to a graduated blood bottle by attaching a 
metal sinker at the other end of the rubber tube so that the quantity of blood re¬ 
moved could be calculated. 

After blood started coming out of the brachial artery, transfusion of citrated 
,group O Rh negative blood was started. To cope with the rapid rate of withdrawal, 
the introduction was done under positive pressure of filtered air in the bottle. 
Although an accurate ratio of blood transfused and removed was available earlier 
■during the transfusion, only an approximate estimate was possible after the arterial 
cannula slipped out accidentally. The rate of replacement was then controlled by 
-three factors, the patient’s pulse rate, colour and the approximate rate of outflow 
-of blood. 
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A total of 400 c.c, of O Eh.—^ve blood was given while approximately 350 c.c. 
•withdrawn. At the end of the transfusion the vessels were ligated and the wounds 
•closed. No anticoagulant except sodium citrate in transfused blood was used 
■•throughout this procedure. 

If substitution transfusion is carried’out within 48 hours of birth the um- 
ibilical •vdn is the most convenient, route, bp.th for ,introduction and ■withdrawal 
•of blood, the method described here, has been found safcfactq^ for infants who 
■are a few days old. ' ' '' 

Summary 

1. A case of Erythroblastosis foetalis due to Rh immunisation is 

presented. -' ■ 

2. A successful case so treated is reported. ' 

The authors are grateful to Dr. Y. N. Ajinkya for referring the case to them for 
necessary investigation and treatment.. The .transfusion was carried out by one 
tof the authors (G.D.A.) at Dr. Ajinkya’s Nursing Home. 



INDIAN CANCER SOCIETY 

- INAUGUIIAL MEETING 

The Hon’ble Rajkumari Amrit Kaur, Minister for Health, 
eminent of India, inaugurated the Indian Cancer Society in Bombay 
on the 2nd of Ma}^ 1951 in the presence of a distinguished gathering 
at the Taj Mahal Hotel, Bombay. The aims and objects of the Society 
were adopted-and a Managing Committee with representatives from the 
different parts of India was nominated. It is expected that the lu- 
dian Cancer Society would play an important role in the campaign 
against cancer in this .country. The two addresses delivered at- the- 
inaugural meeting are-reproduced below: 

HiAUGURAL ADDRESS '' ' 

By 

Hon’ble Rajkumari Amrit Kaur, 

Minister for Health, Government of India. 

Allow me at the outset to thank you sincerely for giving me an’ 
opportunity to associate myself with your efforts to launch a concerted 
attack on one of the most dread diseases to which the human frame is 
subject. 

Cancer is not a new disease as references to this malady can be- 
found in ancient medical literature both of the East and of the West. 

I am given to understand that reliable statistics of cancer mortality are - 
not available in many countries of the world. In India where the cause • 
of death is recorded mostly by laymen, our figures are of little or no' 
value. Cancer morbidity statistics in India are also incomplete and 
insufficient to allow us to make any generahsed statements on the inci¬ 
dence of the disease in different parts of- the country or on its compara- - 
tive frequency in the table of morbidity from aU causes. There is a. 
general impression that the incidence of cancer in India is much less than 
in the more prosperous and industrialised countries of the West but I 
understand the work of your investigators in this city has demonstrated. 
that our people are just as much liable to this disease as people else 
where. It is quite possible that the commoner sites of cancer in the- 
body may differ from the pattern prevalent in some of the Western coun- -• 
tries but the fact remains that cancer is one of our major health pro¬ 
blems. As public health measures continue to ehminate many of the 
preventable diseases such as malaria, tuberculosis, t^^phoid and cholera» 
cancer wdU begin to assume an increasingly dominant role in our health 
problems. Such has been the experience in most of the Western coun¬ 
tries where, inspite of d5mamic advances in hygiene, and in social and 
environmental conditions, cancer has continued and still continues its 
relentless march until today it occupies a very high place in their morta- 
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Kty statistics. We shotdd therefore be forewarned by the experience of 
others and start working straightway against a scourge which is knocking^ 
at our very doors. 

Although during the past 50 years, in particular the microscope, the 
X-ray and radium, the culture-plate of the bacteriologists, the surgeon’s 
knife and the physician’s medicaments have all helped to relieve to an 
amazing extent the physical ailments of suffering humanity„and added - 
greatly to the sum total of our knowledge about the causative factors of 
various diseases, there are stiU many other maladies of which we as yet 
know very little. Heredity, environment, occupation, social habits and 
economic status have all been put_forward as factors influencing the 
causation of cancer. Are we aware as to how these factors play their 
respective roles in shaping the incidence and pattern of the disease in 
this country ? I have been told that constant chewing of .tobacco and 
'pan' is.responsible for a particular type of cancer of the mouth and 
the wearing of the dhoti for another on the body. All these factors 
need careful investigation. ; 

It is commonly believed,that once a,person is afflicted with any 
type of cancer there is no hope for him and that he is doomed to, a slow 
and agonising death. This is a very incorrect opinion.^ Much of the 
mistaken notions about the incurability of cancer are due, to the un¬ 
fortunate fact that in India victims of cancer very often, seek com¬ 
petent medical advice only after the disease has advanced beyond the 
stage of medical aid. I have been assured by knowledgeable persons that 
cancer is much more amenable to treatment, provided it is diagnosed 
early, than many other illnesses which afflict the human body and 
concerning which there does not appear to be such a haunting fear in 
the minds of people. It is high time that an organised effort was made 
to\vairds removing some of these misconceptions which do exist in the 
minds of men about cancer. Wide publicity should be given to the 
fact that the occurrence of a painless lump or thickening especially in 
the lip, tongue or the breast, any sore on or near the tongue, mouth or 
lips which behaves in a refractory way to proper treatment, persistent 
hoarseness of voice or change in size or colour of a birth mark or mole, 
need thorough medical examination as any one of these signs may be an 
early manifestation of cancer in the body. In .this programme of pppu-, 
lar education, stress should also be laid on the fact that cancer is one of 
the few diseases in which treatment on proper lines yields the most 
satisfactory results provided the disease is discovered in its early stages 
The ignorance of simple facts about cancer even amongst educated 
persons is appalling and this ignorance can be removed only, by per¬ 
sistent and proper efforts. I have been told that in some of the advanced 
countries physicians insist on such,of their clients as.are in their forties 
and above, to undergo a periodical check-up against cancer so that the 
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dise^e, particularly where''its ori^n ‘is in inaccessible sites, niay -not 
rehiain undetected for long.- • 

Some people complain and probably rightly too, that in this country 
■we have not done as much to combat' this disease as we have done for 
sbtne of the other health problems. It cannot be denied that facilities 
for efficient'treatment of cancer are extremdy inadequate for the needs 
of this cpuntT3^ There are "only two institutions devoted entirely to. 
the' diagnods and; treatmeht ■ of cancer. ' Teaching' hospitals ^ are making' 
a heroic effort'against Pnornious odds td brganise'tum'our clinics besides 
■Conducting 'their roiitihe-wdrk. 'But' how-should'-we organise. a‘con¬ 
certed attack against'tins particular menace to ■ health under the con- 
■ditions'existing in the-Country ?' That'is'the question We have to pose- 
to ourselves. There has been a tendency in the past to- leave all such 
■efforts iri the hands'of governmental br seihi-'govemmental agencies and 
to'adopt an indifferent attitude ill the matter. This may not be. That 
society albne progresses • arid- remains cohterited whose members are 
•always awake a.nd alive to any danger within. Your city is to be con¬ 
gratulated for haying taken the lead'in-building-and maintaining a can- 
•cbr hospital eiitimly from non-goverhnieiifal sources. The munificent 
•ertdown'ent'from the Sir-Dorabji Tata- Trust haS made the Tata Meino- 
■riai Hospital what it is, the foremost institutioii in India for the allevia- 
-tion of suffering from cancer. The'Trust has, I believe, already spent 
mbre’than 75 lacs on capital and recurring ‘ expenditure for this one 
iiospitai and I only wish‘that other philanthropically minded persons or . 
Trusts would emulate this noble and-worthy example and step into the 
.arena for'the combat against cancer. 

I am happy‘that my Ministry has been taking -an active interest in- 
the 'matter and'we'havetwth the courtesy and co-operation'of the Sir 
bprabji Tata Trust, been able to establish at the Tata Memorial Hos- 
qjital the Indian Cancer Research Centre. This centre is-indeed fortu¬ 
nate that it has, at its'helm of affairs one who has earned international 
reputation' by his contributions to' the'study of Cancer.- I should like 
to take this opportunity of congratulating him'for the Work he has doiie 
-and for the universal recognition he has received'for it. "This centre is 
still in its infancy but I have e-very confidence'tUat in the near future it 
-vvdll develop into a premier institution for-postgraduate training and 
research in cancer. 

It appears tb me that' 'an essential phase of any cancer control 
-programme is the maintenance of a system of proper record of relevant 
■b-vents whereby the prohleni caii be scientifically approached and evaluat¬ 
ed. Your society will'earn the gratitude of us all-if you can organise a 
■central bureau of'-infotihation pertaining to-cancer statistics, treatment 
and re'seaxbh. This information should be available to any one who seeks 
.it. ' I-wb-uid like to-^la^ particular-stress 'on the necessity for the-disse-: 
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mination of information from an authentic source such as yours, in order 
to prevent the exploitation of mistaken beliefs and notions by unscrupul¬ 
ous persons for base personal ends.' Advertisements for so called speci¬ 
fics and cures lure away the unfortunate sufferers at the crucial early 
stage when the disease may; be-;curable .under competent advice. This 
must cease. ; , , - 

I am glad that the organisers.of your,Society have come forward 
with a broader and more active objective. Such Wider outlook is abso¬ 
lutely essential, because we do. not yet; know,what causes cancer, and 
until we discover this, it is probable that much money and organised 
effort may be u'nprofitably spent. I understand that .you have,.three 
basic objectives 

•I. To encourage and support the scientific search for the causes 
of cancer and for “the final answer” in its preventipn and 
control., 

2. To save lives by creating a public awareness -of curability, of 
-• early cancer and a medical awareness of the, best methods 

'• 'of'detection, diagnosis; and.treatment. 

3. To give encouragement and volunteer aid'to .persons .sufiering 

' - • ifrotn'cancer. . . . , . 

•I'h&ve no doubt that these.are .the right, ideals.to guide yon’in your 

work-.- I am confident too that with. the.help’.of lyour society .we. shall be 
able to bnild up an'edifice .ofihope and-.confidence, which may eventnally 
mean the vanquishing .of .another foe to humanityi .T'; am .therefore, veiy 
flippy tO'inaugufate.-the Indian Cancer Society,and-wish it the same 
marked success which your sistet: ■ organisations, abroadrsUch,(as. the 
•American ■ Cancer- Society mnd,' the ..-British ..^Empire .'Cancer Campaign. 
haW had sand! continue to :have. ...... 



REMARKS 

by 

Dr- V. R. -Khanolkar, 

President, 

International Cancer Besearclr Commission 

■ ' Cancer is the most aggressive of all the ills which mortify the hu¬ 
man body. ^ Upto a certain stage of its evolittion it is curable by modem 
methods of treatment. Beyond that stage nothing that we know of 
to-day makes any difference to its relentless and malignant course. Our 
only hope in dealing with cancer lies in improving the material, and the 
means at the disposal of those who are asked to detect and treat cancer 
and stiU more in creating a consciousness in the people about its exist- 
once' and its nature. . ■ . 

The campaign against cancer caxmot be left to organisations con¬ 
sisting only of official personages and experts. It has to be taken up by 
aU the people, because no one can claim to he safe from an attack by 
cancer. Age, sex, economic condition and social environment do not 
seem to alter its general incidence. In the field of cancer control, the 
•active'co-operation-of aU the people is indispensable because the interest 
of the individual merges with the interest Of all the people. An organis¬ 
ed effort towards its eradication is therefore the concern of everyone of 
us. This is the main reason for starting a Society, which-is intended to 
be as broad based as possible and which it is hoped wfil extend its sphere 
of appeal and activity to the remotest village of our country. I there¬ 
fore venture to think, that to-day, a great step forward has been taken 
in the fight against a terrible scourge by the inauguration of an Indian 
Cancer Society, and we could congratulate ourselves that the highest 
and the lowest in our land have thought it fit to help us in our endeavour. 

I have often been asked recently, why is it necessary to start a se¬ 
parate organisation to combat cancer ? Would not the usual public 
health measmres be adequate to meet this menace? 

Permit me to explain some of the reasons; 

(i) The first reason lies in the very nature of the disease. 
Cancer is not contagious. • "It is not caused by a microbe or an ex¬ 
traneous animal parasite. Cancer is an unrestrained and unco¬ 
ordinated growth of one or other tissue of our own body. The 
usuaFroethods of controlling infectious diseases are therefore ineSec- 
tive in the case of cancer. AU this makes the treatment of cancer 
much more difficult. The difference between a cancer ceU and a 
normal ceU is smaU as compared to that between a microbe and a 
tissue ceU. It has therefore been relatively easy to discover natural 
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•<or synthetic agents which would kill the invading micro-organism 
'without at the same time seriously damaging the healthy tissues. 
Cancer on the other hand is flesh of our own flesh and it takes a 
much training and very costly appliances to devise means which 
would destroy the cancer cells without at the same tune greviously 
.mutilating the adjacent tissues. 

(2) The second reason lies in the norm^ evolution of cancer 
. as different from that of any other disease. Most diseases have a 
' tendency to be self limited. In a very large proportion of illnesses 

• - the natual resources of the body are able to arrest the spread of 

'disease and to effect an ultimate repair., .The efforts of physicians 
and surgeons only assist or accelerate a patural process. This 
• explains why so m an y cults, systems and cures can flourish a.long- 
side of, modern medicine. The progress of Cancer if left to itself, 
is ruthless, unrelenting and inexorabje. In the large .mass of in¬ 
formation which is now available there is hardly any a-uthenticated 
record of a spontaneous cure of cancer.,, It,is therefore inaperative 
that treatment, efficient-treatment should be instituted as soon as 
cancer has been .detected in any part of the body. Any, vacillation 

• -or temporisation in this respect r invariably leads to a fata,l,and 

agonising termination. Not only ,is it necessary to initiate, treat- ^ 
ment as soon as possible, it is equally important that the treatment 
should be well planned and carefully, executed. This is clearly seen, 
in the results recently published.iu U.S.A.' ■ The overall 5 cures 
from aU types of cancer in that country have been calculated as 30%* 
'In many places they do mot exceed iio%, while in best centres the 
cure rate is between 35 and 40%.- .This, marked difference is the 
result of better organisation and more expert trying of the medical, 
staff at the centres. '-n 

' Many ol us who see so much avoidable misery and suffering along 
•with boundless courage and fortitude every -day of jOur life, feel very, 
strongly on the matter of proper detection and cure of cancer. feel 
■that there should be a place in every regional centre where unbiassed,, 
authoritative and uptodate information would be avaflable to all persons, 
who may be sufferers from cancer,or who/macy be interested in the fight 
against it. We also feel that we. should'do everytbmg.in our power to 
combat quackery, both in our ranks and outside them. I am sure that 
if the people who publish reports about miraculous cancer cures were to 
observe the distress and frustration which follow their search for the 
sensational, they would relent in their baneful activities and help us 
in enlightening the general public. A~good deal of the misery and 
-suffering in our patients proceed from misinformation and misguidance. 
-A good deal of this is unintentional and follows from ignorance. We 
.^believe that a Cancer Society can attain our objectives most effectively 
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and economically. 

And now permit me to say a few words regarding the finances which 
are the crucial consideration for establishing and maintaining this Society, 

As you know the governments of most countries have many im¬ 
portant and vital problems confronting them to-day. The people of 
other countries have therefore realised that a more effective fight can be 
conducted against cancer by forming active non-official organisations. 
Let me give you some examples from three countries. I take a small 
country first. Sweden with a population about twice that of city of 
Bombay started a National Anti-Cancer Society last year. They aimed 
at obtaining for this jiurpose one Swedish Kroner aimuaUy (which is 
roughly equal to one rupee) frorn every person of mature age. Their aim 
was to collect million Swedish Kroners every year. During the last 
year they started their appeal by way of an experiment and Prof. Berven 
informs me that they were able to collect 900,000 Kroners in a very short 
time and without much trouble. If such a scheme could be made work¬ 
able in Bombay it would be possible to conduct two Tata Memorial 
Hospitals without much trouble. 

2. The British Empire Cancer Campaign has been in existence 
for almost 30 years. The income for the year 1949—which is the year 
of the latest report—^waS £176,400. This collection was made during^ 
a period of uhprecedented stress and strain in the coimtry. It included. 
donations, collections afid legacies. The British Empire Cancer Cam¬ 
paign have allocated rdiighly £152 thousand out of this aiffount as grants 
to hospitals and reseaVch workers. 

3. And now, let' ffie tell you the results of work in a very active- 
an‘d vigorous country. The American Cancer Society during the last 
12 years of its exist«ic’e has collected 34^ crores of'rupees. The 'country^ 
has been spending about 6| crores of rupees annually in its cancer cam¬ 
paign. Durin'g the laist 5 yedrs the Cancer Society has spent rdughly 9-, 
crores of rupees off Cahcer Research. 

I am mentionifi'g'th^ figutes to give ynu a rough idea as to what 
could be achieved b;Jr cbiteCt initiative and efficient Organisation, It 
inight be objected‘tfeat tfife U!S,A. iS a very rich nationj and that we aten. 
very poor country. Thatraaybeso;butwe wereboth'of us croVm coldnie's- 
175 years dgd and oiir potentialities axe still a matter for speculation. 
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ANATOMICAL SOCIETY OF INDIA. 

■'The Anatomical Society of India yvas formed in Calcutta on Sunday- 
the 2otli May .1951. There was a conference held at the central lec¬ 
ture theatre' of tlie Calcutta Medical College, attended by aliout 200 
delegates and other "medical scientists who came from various parts of 
India and Buhiia. Ifwas presided over by Dr. M, N. Bose, Principal, 
R. G. Kar Medical College, Calcutta and inaugurated by Dr. B. C. Das- 
^pta, Director of Hedlh Service, West Bengal. Dr.-P. Chatterjee 
Prof, 'of Surgery,' Calcutta Medical CoUegb,'welcomed the delegates as 
Chainhan of the Reception Committee. He said that anatomy and 
physiology were the basic subjects on which the superstructure of the 
medical sciences were built up and anatomy was the back-bone of all 
surgery. The need for the formation of the Anatomical Society of. 
India cofild hot be overemphasised. Messages of goodwill from emi-- 
n'ent anatomists of U.K., U.S.A., Sweden, France, Italy and the Far 
East were' read "but. The' President delivered a neat speech stressing on 
the iiriporlanc'e of aiiatbmy as a b'asic medical btudy and d'v^eUing on the- 
methods of better teaching 'o'f the subject and need for greater devotion 
to researches in anatomy. He also emphasised the co-ordination of 
post-graduate work in different institutions building up of good museums 
and reference libraries, co-operation with sister organisations in other 
countries and determination of Indian anatomical data and standards. 
He expressed his strong opinion against reduction of the present curri¬ 
culum of anatomy in the preclinical course and observed that the pre¬ 
medical course in zoology should deal very much more thoroughly with 
vertebrates, specially mammals, than at present. 

Dr. B. C. Das Gupta inaugurating the Society said that its formation 
would go a great way to help investigation and teaching of anatomy. 
He assured that the anatomists were sowing today a seed that was- 
destined to grow up in course of time into a big tree with all the benefits, 
that such an institution could offer. 

Dr. A. Ananthnarayana Ayer expressed the satisfaction that a step ■ 
in the right direction had been taken by the anatomists of India. 

The Meeting was followed by an informal meeting of the prospective- 
members of the Society in which the draft constitutions and rules that 
had previo^ly been drawn up were discussed and amended. In the 
afternoon in the Open Session' of the Society the constitution was. 
adopted formally and the members were duly registered. 

The Head Quarters of the Society was located for the present at 

Calcutta. The followir^ ofihce-bearers were elected:_ 

President .Dj.. a. A. Ayer. (Madras). 

Vice-Presidents .Dr. S. R. Nair.( Bombay) and 

Dr. B. N. Basu, { Calcutta). 

Dr. S. K. Basu, (Calcutta).. 


General Secretary 
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Joint Secretary ; ,.Dr. (Miss) L.■ Chacko, (Vellore). 

Treasurer ... ..Dr. D. P. .Banerjee, (Calcutta). 

An Executive Committee of 12 members were formed as follows 
Dr.-M.. Pan, Dr. S. C. Siidia, and Dr, S. Bagcbi, (Calcutta) 
Dr. J, D. Warma, (Assam), Dr. Dh’aram Narayan, (Lucknow), 
Dr. T. P. Sinha (Patna), Dr. R, Mahanti, (Cuttack), Dr, P. C. Pate 
(Jaipur), Dr. N. S. Sahasrabuddhe (Nagpur),^ Dr.' G. M. Kurulkar 
(Bombay), Dr. Y. Appajee (Mysore), Dr. V. Sitarama. Raq (Guntur). 
The Journal- .Sub-Committee was- formed m this meeting. , 

. The venue of the meeting of 21st May was at the R. G. Kar Medical 
College. Two interesting and largely attended synppsia were held in 
the morning session (i) Methods of teaching of anatomy (2) Co-ordination 
■of researches in-anatomy, ■ , 

, .In the afternoon there was a Scientific Session in which 9 short 
papers were read and discussed vfith exhibition of some anatomical 
specimens. ^ In the evening at the Bengal Inimunity .Hall of the. Cal-, 
cutta .Medical Glp.b, the Society had invited the public to witness a. very 
interesting exposition by Prof. Bishnu Ghosh and; his pupils of the "Exr 
temal, Anatomy of the , human body as ■ influenced by the Yogasana 
•system.of physical culture”. ■ This was followed by a popular lecture on 
th.e .‘‘Pedigree of Man and Human Dignity” by Dr. A. A. Ayer,.. 
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Coronary Heart Disease, Maurice Newman: The Medical Press, 225 : 207-312 

1951. 14 references. 

In recent years there has been a great increase in the prevalence of coron^ 
•disease, that is angina pectoris and coronary thrombosis, better termed cardiac 
infarction. This increased incidence has been ascribed to the increased accuracy 
of diagnosis, hereditary predisposition of the disease, aeging of the population and 
the changing social life and habits in the present era, with the increase of intellectual 
occupations inyolving mental work with heavy responsibilities. As the basic lesion 
in coronary disease is atheroma, the incidence increases with age, the commonest 
incidence being behveen 50 and .70 years of age. However Neiyman and jYater 
al have collected many cases of coronary disease between 18 and 39 years. All 
observers agree that cardiac infarction is more common in males than females, the 
ratio being 3.5 to ii.' Tobacco , has been blamed for the increased incidence in 
men but latest reports conclude that smoking has little, if any, influence on the 
prevalence of coronary disease. An accurate diagnosis is essential for the correct 
ireatment of coronary heart disease. A careful history taking is much more im“ 
portant than physical examination as there may be no evidence of any abnormality 
mn clinical examination, and the diagnosis will rest entirely on the symptoms alone. 
The cardinal symtom of coronary disease is pain in the front of the chest. It is 
'Central; the further the pain is from the nuddle hne, the less likely is it to be of 
organic origin. Sometimes the pain is epigastric thereby giving rise to difficulty 
-in diagnosis. It may radiate down one or both arms, into the neck or jaw. The 
.pain may vary in degree from slight discomfort, to most intense agonising pain 
with the fear of impending death. It may be described as oppressive, constricting, 
.-numbing, burning, sharp, aching etc. Angina pain is provoked by effort. If the 
same amount of effort gives rise,to constant substernal pain or even discomfort 
,and disappears with rest, one can diagnose coronary obstruction even in the 
absence of any abnormal findings and even with a normal E. C. p. Every, patient 
.ivith chest pain should have an E. C. G. taken. A normal E. C. G. does not 
•exclude coronary disease. An acute cardiac infarction is characterised by severe 
pain, dyspnoea and'shock. The pain may be very intense and prolonged; the 
dyspnoea usually soon becomes manifest with or without pulmonary ^.oedema, and 

■ Cheyne Stokes breathing may occur. There may be a sudden onsetj of auricular 
'fibrillation. Shock is evidenced by weakness, a small rapid , pulse, pallor^ with 
•cold sweats, and a low blood pressure, ^he temperature is often raised, for several 
'days. The'Sedimentation rate is increased and a leucocytosis occurs. The, E, C_ 

G. shoivs the characteristic changes in ,the T and,Q waves and .elevation or de- 
.pression of the ST segement. In the past there has been the tendency to take too 
grave a view of the prognosis'of coronary disease, ,hnt nowadays it is not so. The 
average mortality rate is 24 per cent. The prognosis is worse in the younger age 
groups. In an actual attack of cardiac infarction, if the pain is severe and pro¬ 
longed and does not respond to morphine injections, and if the, attack is accom¬ 
panied by symptoms of shock with .a low blood pressure, the prognosis is grave 
and the patient is unlikely to get better. Subsequent to an acute attack, the size 
of the heart is an,useful guide. If the heart remains of normal size, or only very 

■ slightly enlarged, the,prognosis is good, whereas if the heart is enlarged, the out- 



28o 


THE INDIAN JOURNAL OF MEDICAL SCIENCES 


look is not so favourable. Another guide to prognosis is the pulse pressure, a low- 
pulse pressure being unfavourable. Recovery depends on the size of the infarct, 
if it is small, full functional recovery may be perfect, but if the infarction is large 
full functional recovery will not occur and expectation of life is shortened. About 
50 per cent of cases of cardiac infarction recover and have no symptoms and are 
able to resume full time employment. The treatment of coronary disease is im¬ 
mediate and convalescent. The first action is to relieve pain by injecting a i /4 gr. 
of morphia hypodermically. If the pain persists another dose may be given m 
half an hour and a further similar dose may be administered in another half an 
houl if 'the pain still persists. The prognosis in this case will be bad. When the 
pain is severe morphine may be given intravenously. Morphine must be given 
until -the pain is relieved. Oxygen should be given liberally when there is cyanosis 
which may also relieve pain. When the acute pain has subsided phenobarbitone 
I'gr. two or three times a day may be given for restlessness and insomnia. In 
bases of sudden toUapse with feeble pulse and low blood pressure, adrenalin sub¬ 
cutaneously is sometimes beneficial. Where there is peripheral shock, almost 
pulseless an'd no blood pressure reading, and no obvious signs of pulmonary con¬ 
gestion, intravenous plasma might save life. In attacks of syncope, due to low 
blood pressure and slow heart rate, and t3rpical Stoke Adams attacks, due to heart 
‘block, adrenalin 0,3 to 0.5 c.c. of i in 1000 solution should be given two hourly 
for ‘48 hours, ptovided it is beneficial. After the emergency ephedrine gr. thrice- 
daily may be given to prevent further attacks. The practitioner has a tendency 
to overtreat the patient with drugs and the author therefore discusses the value 
of‘other drugs used in coronary disease. Atropine should not be given along with 
morphine as it increases the cardiac rate unfavourably. Digitalis is of value only 
when'congestive failure or auricular fibrillation sets in. Quinidine is another drug- 
that is hot indicated in uncomplicated cardiac infarction. It is valuable in. 
auricular flutter, au'ricular fibrillation and'ventricular tachycardia, xvhen the heart 
rate suddenly becomes rapid—180 to 240. A’ptelimnary small test dose for toxi- 
‘ city may be given after -Which 30 to 35 gr. a day in divided doses is administered. 
With regard to the coronary vasodilators, aminophylline and khellin, their effi. 
ciency is still controversial. Aminophylline may be given in tablet fbrm 1.5 to 
3 gr. three ^o four times a 'day. Khellin‘is said to be four times 'stronger than 
ahiinophylline and is giVen orally in tablet form 'containing 50 or 100 mg. each, 
three times a day. It is said to be non-toxic even after prolonged administration. 
A new approach in -the treatment of acute cardiac infarctioniare the anti-coagulants, 
dicoumardl and heparin. They have'reduced the death rate largely by reducing 
the incidence of thrombo-embolic complications “which directly “^or indirectly result 
ih death. With the advent of preparations of ‘‘depot" heparin, treatment can. 
-no\v be carried on at home. A concentrated aeqeous solution of heparin, 25,000 
'units per'c.c. for intrahiuscular injection'is 'now available. An initial dose of 
37,000 units of heparin, ‘followed by 25,000 Units should be given. The author 
advocates anti-coagulant "therapy in alb cases of cardiac infarction except in. 
hcemorrhagic conditions as ievere anaemia, pregnancy, peptic ulcer 'and hepatic 
"or flenal disease. Shute'of Canada'has obtained'good results with'alpha tocopherol 
(■vitamin "!E) 400‘mg. intramuscularly daily,'followed by'400 rag. o'rally in di'vided 
‘dosM for 10 to 21 days. Another preparation advocated is choline which is given. 
in'doses of 10 to'2o Gm. daily byrnOuth. It is thus difficult'to assess the value of 
any particular drUg in cdronary disease. During convalescence the patient must 
be in bed'for aihinimum. period'of> six weeks. The rest must be absolute for the 
first three weeks; he should not be allowed to Tread'or -write or even feed himself 
as hnn exercises increase the heart fate. When there is'pulmonary oeddma'and 
“congefe'tion, the' patient will'be'mOre comfortable if allowed to sitdn a chair with 
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-the feet hanging down. In this position the heart has less work to do than in the 
srecnmbent position. The diet should be light and fluids should be restricted to 
2 to 3 pints a day. ^ If there is any evidence of congestive failure a salt free diet 
should'be given. Smoking should be prohibited for at least the first few weeks. 
When the patient is well he must be told about the condition of his heart. . He must 
1)6 explained that with time his heart will get stronger and stronger. During 
rehabilitation the patient may be allowed to carry out exercises short of breathless- 
-ness or pain. He should be encouraged to get back to work and lead a normal life 
as soon as possible. ' 

Eric Coelho 


The Modern Treatment of Subacute Bacterial Endocarditis, 'Parkinsoni 
J. S.; The Medical Press,"225: 321 - 324 , 195^- 

Subacute bacterial (endocarditis is aminfection of the heart, usually of) one or 
TUore valves, caused by Streptococcus viridans in 901 percent of .cases. The remain¬ 
ing are due to a ivide variety of organisms,’the least uncommon being H.>influemae 
and the gonococcus. The affected heart is rarely a previously normal one, either 
■having some congenital defect or an acquired abnormality, usually,,rheumatic 
-valvular 'disease. The'mitral or aortic valve alone is the commonest .site of in- 
■fection or the two together. Infections of the right-side of the heart are less com- 
tmon and less easy to diagnose, as the shedding of the emboli in this case occurs into 
dhe pulmonary circulation and shows itself usually by recurrent pleurisy or 
licemoptysis. * 

A good deal can be done to prevent the onset of subacute bacterial)endocar¬ 
ditis by careful and regular supervision of potential candidates. All individuals 
who are known to have congenital heart disease or valvular disease of the heart should 
have all foci of sepsis attended to e.g., carious teeth, apical abscess, septic tonsils, 
sinus infections, etc. Any conservative line of j treatment for these conditions- 
•should be done under penicillin cover by giving 600,000 lunits of procaine penicillin 
for two days. The general health must be kept at as -high a level as possible and 
anultivitamin preparations should be given during winter. The early recognition 
•of the onset of subacute bacterial endocarditis is very important, and any falling 
off in general health or the development of unknown pyrexia or any alteration of 
heart murmurs, demands a full overall. A blood culture should be taken if there 
is the least doubt. It should be kept in mind that in subacute bacterial endocar¬ 
ditis affecting the right side of the heart, systemic emboli are uncommon. 

Penicillin is the sheet anchor of treatment of subacute bacterial endocarditis- 
Blood culture should be taken in all cas^, and repeated several times if necessaiy. 
A high colony count, over 50, means a worse prognosis generally speaking. Treat - 
anent must not be differed if a culture is negative, but penicillin should be instituted 
ntthe earliest possible moment if it is clinically diagnosed. With the recent in¬ 
troduction of delayed action penicillin, such as procaine penicillin, treatment has 
been made less cumbersome. Procaine penicillin 500,000 .units 'twelve hourly 
vintramuscularly for 28 days should be given. When crystalline penicilhn is used 
1,000,000 units per day, divided into three hourly doses, should be administered. 
With this routine the temperature returns to normal .within a few days j the various 
jieripheral pains subside, the spleen shrink? and becomes unpalpable, -and ,the 
petechiae cease to appear; sometimes the petechiae reappear after the temperature 
has become normal After this the patient should remain afebrile and feeling .well 
ibr the rest of the course of treatment. After a case has had a full course of peni- 
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cillin treatment the patient should remain under observation in bed for atleast two* 
weeks. As chances are there of relapse, it is advisable to keep a watch on the patient 
for a year atleast. Some patients are insensitive to penicillin and present a difficult 
problem. In such cases dihydrostreptomycin i to 2 Gm. in divided doses twelve- 
hourly should be given for 28 days. Prior to the use of penicillin, the sulpha drugs 
were administered but the results were not so gratif3ring as penicillin. Heparin is now 
usually given along with penicillin and it is supposed to prevent the formation of 
thrombotic vegetations, to dissolve small ones and to make the organisms more 
susceptible to the particular therapy used. The dose usually given is 100 to 200 mg. 
daily over 10 days. Blood transfusions do have an occasional place in treatment 
when the case is very anaemic. The diet in the acute febrile phase should be light^ 
fluids may be called in for. As the temperature settles down, normal diet should 
be allowed. Surgical treatment has a definite place in cases of subacute bacterial, 
endocarditis which occur in association with patent ductus arteriosus. The com¬ 
plications usually arising are heart failure, renal involvement, peripheral emboli 
and aneurysm formation. When there is an evidence of heart failure at the start 
of treatment, the prognosis is worse and if it develops during treatment it is even 
worse. The treatment of this complication is the same as in congestive heart failure. 
When the kidney gets involved red blood cells appear in the urine. The treatment 
is to render the urine alkaline. When peripheral emboli appear in the arteries where 
there is collateral circulation there is nothing to worry but when it occurs where 
there is inadequate alternative circulation, embolectomy must be resorted to. 
The development of mycotic aneur3rsm is not uncommon. Usually it occurs early, 
before treatment or in tne first few days of treatment. This condition calls for 
surgical intervention. ' . , 

The over-all figures of recovery rate is 60 percent. The earlier the case is 
diagnosed the better the prognosis. Those in whom the treatment is commenced, 
within the first month of illness the recovery rate is 95 percent. This figure drops 
to 54 percent in cases where treatment has been delayed for more than three months. 
The age of the patient also makes a difference. Friedbey has found a recovery rate 
of 78 percent in cases under 40, and 53 percent over this age. A positive blood 
culture means a better chance of recovery than a negative report. 

With penicillin treatment the toicic reactions are uncommon. A very small 
minority of cases have urticarial reaction or pyrexia. This is relieved immediately 
with antihistaminic drugs. Ear deatness and giddiness following streptomycin, 
do occur but they disappear on decreasing the dosage. 


Eric Coelho. 


Haemophilus Influenzae Meningitis treated with 'Streptomycin, Diffi¬ 
culties IN Diagnosis, AUibone, E.C., Pickup, J. D. and Zinnemann.': The- 
Lancet, 160 : 610-613, 1951. 4 tables, 7 references. 

The authors report 11 cases treated at the Leeds Streptomycin Clinical Trials 
Centre in the last two years illustrating some of the difficulties of early diagnosis. 
The presenting symptoms suggesting an involvement of the central nervous sys¬ 
tem were shown in only 5 of the ii cases; 3 had gastro-enteritis and 2 were affected 
with an upper respiratory tract infection. In 4 of the histories there were .ante¬ 
cedent manifestations probably having some bearing on the subsequent develop¬ 
ment of the disease. One of them had a persistent cough for a month before 
admission, another was hospitalised for 15 days wth an upper respiratory infection,, 
prior to final admission, while the remaining 2 cases had a head injury. Of,the. 
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ii cases, 7 were severe and 4 moderately ill. All the '4 moderately affected 'were- 
cured; of the 7 severe, 3 died,-3 were cure^'and I developed demehtia, blindness 
and hydrocephalus. The average duration of illness before admission was 6 days. 
The average period between admission and first lumbar puncture was 2.5 days. 
The necropsy in 3 cases were similar, in that, the spinal cord and both the cerebrall 
hemispheres were encased in tenacious, yellow-green pus. In all cases the strains- 
of H. influenzae isolated were type b. None of them were resistant to streptomycin. 
The authors point out that when upper respiratory infections are prevalent it is- 
not possible to detect that a feverish cold might mean a more serious infection. 
Still more difficult is it to revise an established diagnosis. On the other hand,, 
.meningism and convulsive phenomena should be accorded the respect that their- 
possible aetiology warrants. The authors endorse the plea that in any case of 
fever accompanied by iheningeal imtation earlier and more frequent lumbar- 
punctures must be resorted to if the resulte are to be improved. - 

‘ • ’ ’ • Eric Coelho. 

Ebtect of Streptomycin on Vestibular Function, Bignall, J. E., Croftoh, 

J. "W., and Thomas, J. A. B.: B. M. J. 1 :554*559, i95i. 4'tables, 26 references. 

- •''it' * l( ' . 

The authors investigated the effects of streptomycin on the vestibular ap¬ 
paratus in 76 cases under treatment for pulmonary tuberculosis. All patients were 
treated for at least 12 weeks and some for 32 weeks. Sixty-five were given strep¬ 
tomycin alone, 23 receiving 2 Gm, daily in doses of 0.5 Gm. .six-hourly, 13 receiving 
I Gm. daily in doses of 0.25 Gm.,six-hourly, and 19 having i Gm. daily in a single¬ 
injection. Four patients leceived 2 Gm. daily in doses of o. 5 Gm. six-hourly during 
alternate weeks and 6 were given the same dosage during alternate months. The 
patients were examined lat weekly intervals and more frequently if toxic symptoms 
were present. Vestibular function tests were carried out in 50 patients. The 
writers came to the conclusion that the patients receiving 2 Gm. of streptomyciui. 
a day complained of giddiness almost four times more than those receiving i Gm. 
and the giddines in these cases was first noted significantly earlier. Nystagmus 
and abnormalities in the caloric tests were often associated with a complaint of. 
giddiness. Clinical tests for co-ordination of movement were useful only when, 
there was gross ataxia, minor degrees of which were difficult to interpret in patients,, 
who were confined to bed. The authors observed that giddiness and nausea showed - 
a tendency to occur in the same patients, and at about the same time. The results 
obtained by giving anti-histaminics prophylactically to prevent vestibular damage 
suggested that some success was achieved but evidence was not conclusive. 

Eric Coelho. 

Streptomycin in Postdysenteric Arthritis, Chaudhuri, R.N., Chakravarti, H., 

and Rai Chaudhuri, M.N.: Lancet 1: 510-511, 1951. 

The authors treated a boy aged 15 years who was admitted wth a history of 
pain and swelling of the left knee-joint and pyrexia after an attack of dysentery a 
fortnight before. The administration of salicylate, sulphadiazine and penicillin did 
not improve the joint condition. On the contrary the pain spread to other joints. 
Seven weeks after the onset of arthritis he was injected mth Streptomycin 0,5 Gm. 
twice a day for a period of 21 days. The authors found the results striking as almost 
immediately after the beginning of the treatment, the pain in the left knee, right ankle 
and right shoulder began to subside and the temperature began to fall. 


G.'Coelho,' 
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^Side-Effects of Chloramphenicol and aureomycin, with Special Reference 

TO Oral lesions, Tomaszewski, T. : B. M. J. 1 : 388-391, i table, 32'refereaces. 

This summary has been based on observations of 126 cases treated with chlo¬ 
ramphenicol and aureomycin in various wards of the Royal Infirmary of Edinburgh. 
In each case bacteriological examination showed that the pathogenic organ was 
-sensitive to both the antibiotics. Both antibiotics were given orally in capsules 
of 250 mg., usually 2 capsules, sometimes more, were administered every 6 hours. 
Seventy patients (30 males and 40 females) received chloramphenicol, and 56 {32 
males and 24 females) received aureomycin. The average dosage was 32 Gm. for chlo - 

- ramphenicol and 28 Gm. for aureomycin. The author reported that the gastro-intes- 
tinal symptoms occurred more often during treatment with aureomycin than \vith 
chloramphenicoL They were flatulence, nausea, vomiting, heartburn and diarrhoei 
Rectal and genital changes were more common with aureomycin treatment and was 

• especially marked in patients who had simultaneous oral lesions. The rectal changes 
consisted in redness, exudation, Assuring and in one case slight bleeding. In some 
instances the perineum was also red and tender. The patients usually complained 
of a burning sensation, itching, and sometimes actual pain. The^ genital changes 

- comprised of vulvitis, with some Assuring and vaginitis accompanied by a slight 
discharge in women, whilst in men the genital symptoms were less frequent. Three 
complained of some scrotal and perineal itching and in one case, in whom oral chan- 

. ges were very marked, balanitis and a severe erythema of the scrotum and adjoin¬ 
ing parts of the thigh and perineum developed a few days after chloramphenicol 
•treatment. Oral manifestations were the most frequent structural changes en¬ 
countered. The younger age group developed them more readily than the older 
ones. They were more frequent with aureomycin, and much more common in 
women than in men. Dryness of the mouth was observed in 39 per cent of the 
■ cases which resulted in hoarseness of the voice and actual sore throat. There was 
a noticeable diminution in salivation. The tongue changes were divided into t\vo 
groups (i) atrophic glossitis, the more common type and (ti) hypertrophic glossitis 
with brown discoloration. These lesions of the tongue often affected the sense of 
taste in consequence of which appetite was often lost. Accompanying these tongue 

- changes, redness of the raucous membrane of the mouth and throat with vesicular and 
papular changes were observed in some cases. In severe lingual and buccal lesions^ 
angular stomatitis were often observed. The scrapings of the tongue generally 
showed a rapid disappearance of the normal bacterial flora and the establishment 
of a fungous flora usually composed of C. albicans. The author has discussed the 
danger of secondary mycotic invasion and stressed the similarity of oral changes 
produced by antibiotics to those found in vitamin B deficiency and has referred 
to the prophylactic and therapeutic effects of treatment with vitamin B complex. 

Eric Coelho. 


_A Clinical Appraisal of Neomycin, Waisbern, BA., and Spink, W. W.: Annals 
of Internal Medicine, 83 : 1099-1119, 1950. 5 tables. 

The authors have published a report of 63 patients treated with neomycin. This 
group comprised, 7. patients with tuberculosis, 17 with urinary tract infection, 3 
with gram negative bacteraemia, 2 with staphylococcal infection, 7 with chronic 
respiratory infection and some with infections of unknown etiology. The usual 
. dosage of neomycin was 0.5 Gm. four times a day but in some cases it was 0.5 Gm. 
twice a day as intramuscular injections. In 7 cases of tuberculosis, which included 
j miliary .tuberculosis, tuberculous meningitis and acute tuberculous empyema, no 
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beneficial effect was noted though the drug was found to be .well concentrated in 
the body fluids. Neomycin had a definitely beneficial effect on chronic urinary tract 
infections due to Proteus vulgaris and Pseudomonas aeruginosa. Out of 17 cases of 
the chronic urinary tract infection, 13 patients had their urine sterilized with 
neomycin. From the study of ii patients with P. aeruginosa infection of the urinary 
tract neomycin was found to be not so effective as against Proteus vulgaris. Four 
patients with E. coli infection of the urinary tract were successfully treated with 
neomycin; it was equally effective against A. aerogenes infection in eight patients. 
In all these cases no relation between the therapeutic activity and pH of urine was 
found. Two patients having P.vulgaris bacteraemia and one with A.aerogenes 
bacteraemia the response was good and the blood became sterile with neomycin 
therapy. Neomycin was equaUy effective in two patients with long standing 
staphylococcal sepsis, on 7 patients with chronic bronchitis and bronchiectasis 
and in' two cases of peritonitis due to P.vulgaris. Three patients who were suffering 
from chronic sepsis, but in whom the aetiology of the disease was unknown, failed 
to respond to any other antibiotic but neomycin. Neomycin was well tolerated 
when given by mouth in doses of 2 Gm. every six hours. In no case was there 
observed any marked resistance to neomycin. Among the toxic effects it was found 
that the drug had an irritant effect on the kidney and 24 patients of 32 whose urine 
was examined, showed the presence of granular casts. The irritation of the kidney 
was only a transient phenomenon. In 5 cases neomycin had a direct toxic effect 
on the eighth nerve, but the auditory portion was affected before the vestibular, in 
contrast to streptomycin which attacks the vestibular function before the auditory 
one. This is unfortunate since the warning about the toxicity of neomycin is not 
received till a patient becomes " hard of hearing.” 


N. J. Kothari, 


Acth and Cortisone in Active Infections, Editorial: Archives of Internal 

Medicine 87:1-3, I95£- 

In the editorial of this issue a report of the effect of Acth and Cortisone on 
active infections, has been given. Finland and his associates report that Acth 
lowered the temperature in the patient with viral pneumonia but the physical signs 
remain unchanged. After treatment with Acth for eighteen days, when it was 
discontinued, the temperature rose again and came do^vn by lysis. The daily dose 
of Acth given was 200 mg.; sodium retention, mild glycosuria and a rise in the 
.eosinophil count with a rise in the total leucocyte count were observed during the 
treatment. In a patient wth pneumococcic pneumonia, on administration of 150 
mg. of Acth daily, there was a drop in temperature to normal and also a clearing of 
the physical signs, but the sputum and the blood culture remained positive for type 
8 pneumococci. Freeman and associates administered Acth to two patients with 
active tuberculosis. There was a prompt fall in temperature, less coughing, a de¬ 
crease in the amount of sputum, fall in E. S. R., and an increase in pulmonary 
translucence. The sputum was positive for tubercle bacilli at the end of the treat¬ 
ment. There was a definite spread of the tuberculous process in one patient and 
no improvement in the other. 70 patients with poliomyelitis were treated with 
Acth, 40 to 120 mg. a day; there was no demonstrable effect in the treated as com¬ 
pared to the untreated. It is possible that more favourable results might have been 
achieved if the treatment had been started in the preparalytic stage. Animal ex¬ 
periments prove that with the administration of 50 mg. of Cortisone for four days, 
the mice developed septicaemia with group A haemolytic steptococci; in the control 
group no bacteraemia occurred. Acth and Cortisone had no effect on mice and 
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ferrets suffering from influenza. In rabbits, administration of Acth and Cortisone 
inhibited sensitization to repeated intracutaneous injections of crystalline egg 
albumin; this was due to a suppression of the production of anti-hodies. It is 
recognised that lymphocyte activity is concerned with the manufacture and storage 
of antibodies; administration of Acth or Cortisone results in a reduction of gamma 
globuhn of the blood. It is likely that the suppression of antibody formation leads 
to a drop in temperature and increase in the sense of well-being while the activity 
of the pathogenic organisms goes on unchecked. 


N, J. Kothari. 


Clinical Trials op A. C. T. H. in Haemolytic Anaemia, Davidson, L. S. P., 
Duthie, J. J. R., Girdwood, R. H., and Sinclair, R. J. G.: B. M. J. 1: 657- 
660, 1951- 

The authors report the results of the administration of A. C. T.H. in three cases 
of haemol3d;ic anaemia, i being acquired and the other 2 cases, congenital haemoly¬ 
tic anaemia In the case of acquired haemolytic anaemia, A.C.T.H. administered 
in a dose of 100 mg. daily for 10 days showed a rapid improvement in the haemo- 
l3d:ic condition. A. C. T. H. administered in similar doses as above to the 2 cases 
of congenital haemolytic anaemia, gave little or no response in the haemol3rtic 
phenomena. The diagnosis of acquired haemolytic anaemia was evidenced by 
the negative family history, the positive Coombs test, the transient effect of blood 
transfusions, and the presence of abnormal antibodies in the serum. Despite the 
absence of a family history, congenital haemolytic anaemia was diagnosed by the 
clear evidence of haemolytic episodes in childhood, the presence of increased fra¬ 
gility of the erythrocytes in hypotonic saline, the absence of circulating agglutinins 
or haemolysins, and negative Coombs tests. The authors brought forward evidence 
to suggest that the control of haemolysis by A. C. T. H. in acquired haemolytic 
anaemia is not due to a suppression of the production of abnormal antibodies. 
"Whether larger doses or a longer course of this hormone would have achieved more 
striking results can be determined only by furtiier chnical trials. 

Eric Coelho. 


The Response of Megaloblastic Macrocytic Anaemia to Crystalline Pe¬ 
nicillin G, a preliminary report, Foy, H., Kondi, A., and Hargreaves, A.: 
B. M. J. 1 : 380-383, 1951. 2 tables, 4 figures, 5 references. 

The authors during the course of work on anaemias of Africans in Kenya 
observed an increase in reticulocytes, following the administration of crystalline 
penicillin G given for reasons other than anaemia. As these patients were given 
iron, marmite, or liver, the reticulocyte response could not be attributed to peni¬ 
cillin. They therefore decided to treat a case of macrocytic megaloblastic anaemia 
with nothing but penicillin. In this paper the authors report a case of megalo¬ 
blastic anaemia where 400,000 units of crystalline penicillin G daily was adminis¬ 
tered for 7 days. The reticulocytes rose to 37 per cent and this was followed by a 
rise in the haemoglobin and red blood cells. The Price-Jones curve which had 
originally showed anisoc3d;osis and macrocytosis reverted to the normal pattern. 
The megaloblasts had disappeared from the marrow by the fifth day of treatment 
and the giant stab-cells had become very much less numerous. The response that 
these authors obtained in no way difiered from that obtained by giving potent 
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liver extract, folic acid, Vitamin Bj2 or marmite. The writers suggest that the 
penicillin may have produced its effects by (i) destroying some organisms which 
were competing for haemopoietic substances; (2) removal of some haemopoietic 
antagonist; (3) preventing the absorption of glutamic acid competing organisms, 
which might thus interfere with the synthesis of pteroylglutamic acid ; (4) affecting 
the metabolism and excretion of some essential amino-acids. 


Eric Coelho. 


Colloidal Iron: A well Tolerated, Effective, Oral Haematinic, Creakoff, 

A. J.: The Am. J. Med. Sc., 220 : 553-558, 1950. 2 tables. 

Various ferrous salts like ferrous carbonate, ferrous sulphate, iron and ammo¬ 
nium citrate, ferrous chloride, ferrous gluconate and reduced iron, have been used 
in the therapy of hypochromic, macrocytic anaemias but they have the disadvantage 
of producing gastro-intestinal irritation. One preparation which is effective as a 
therapeutic measure as well as being well tolerated, is colloidal iron, which is a pre¬ 
paration of iron combined with or dispersed in a colloid made by the digestive action 
of papain on casein. This preparation contains 20 per cent of iron and is stable 
and non-irritating. The author treated 25 cases of chronic hypochromic macrocytic 
anaemia with the administration of oral colloidal iron. The usual total daily dose 
was 1.2 Gm. divided into four o. 3 Gm. doses; a maintenance dose was prescribed 
after the gain of about 2.50 Gm. in the Hb. level. The average initial Hb. level of 
the group was 10.14 Gm. per 100 cc. of blood; in a period of 9 weeks the average 
gain was 1.56 Gm. per 100 cc. of blood..- There was complete absence of symptoms 
of gastro-intestinal irritation. Another group of 23’ patients mainly from the 
prenatal clinic, who showed heightened iritability and other abnormalities of gastric 
function, was chosen for the purpose of studies with colloidal iron. All experienced 
discomfort with ferrous gluconate and ferrous sulphate and had to discontinue the 
drug. This group of 23 patients experienced no irritation of the gastro-intestinal 
tract with colloidal iron. While the psychological factor is important in intolerance 
to iron, every effort was made on the part of the author to see that no pretreatment 
suggestion was conveyed to this group of patients. 


N. J. Kothari. 


Chemotherapy in Cholera, Lahiri, S. C.: B. M. J. i ; 500-504, 1951. 5 re¬ 
ferences, 7 tables. 

In this study, the author observed the effects of sulphaguanidine, formosul- 
phathiaaole and formosulphacetamide in 268 patients. All these patients presented 
typical symptoms of cholera, -with profuse rice-water stools, vomiting, and de¬ 
hydration with anuria, prostration, and high specific gravity of blood. Powdered 
sulpha drugs mentioned above, were given orally to successive patients in cyclic 
order, the fourth one admitted receiving no chemotherapeutic drug, thus serving 
as a control. The dosage was the same for all the three compounds—4 Gm. initial¬ 
ly, followed by 2 Gm. four hourly, for an adult, till the symptoms subsided or the 
stool became vibrio-free. Adjuvant treatment, such as saline transfusion, 5 or 25 
per cent glucose, nikethamide, atropine sulphate, theophyllin and plasma, was given 
to aU the patients when necessary. The author came to the conclusion that sul¬ 
phaguanidine, formosulphathiazole, and formosulphacetamide when given orally 
did not reduce the mortality rate in cholera patients. These compounds had no 
special vibriocidal effect as the V. cholerae disappeared from the stools practically 
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at the same rate both in the chemotherapeutic and control groups. The author 
obser\'ed that the adjuvant treatment played an important role in the treatment 
of cholera in that it quicklj" replaced the fluid and salt loss and prevented the de¬ 
velopment of circulator}’- collapse, subsequent anuria and complete renal failure . 
Hence chemotherapeutic drugs to be of real value in cholera, must have a quicker 
action than any of the sulphonamides tested in this study. 


Eric Coelho. 


Types of Human Diabetes, Lawrence, R. D. ; B. M. J. 1 : 373-375, 1951. 

The author has clinically divided human diabetes into two main types : {i) 
those who are probably not insulin-deficient, and (2) those who certainly are. The 
former type, the writer again dhddes into two, depending on the absence or excess 
•of fat stores, using the terms lipoatrophic and lipoplethoric diabetes, respectively. 
The author cites a case each of lipoatrophic and lipoplethoric types of human 
diabetes and points out that in these two types there is a similar state of hyper- 
glycaemia without ketosis but ndth opposite states of fat storage. He is of the 
opinion that these two tyqjes of diabetes are due not to insulin deficiency but to 
lack of an unknown hormone and /or enzyme system concerned ivith the regulation 
of the storage of fat. The insulin-deficient diabetes is of a severe tyqie and present 
'most difficult problems for the clinician both in its treatment and in the obscurity 
of its aetiological factors. In contrast to previous types, the characteristic feature 
is the ketosis which accompanies the h}q)erglycaemia and which, in the absence of 
insulin treatment, leads to coma. All diabetic children, and most adults under 
40 and man}’- over 70, are of this type, whereas lipoplethoric diabetes predominates 
betiveen the ages of 45 and 60. They need insulin badly, and owe their lives to 
its continous use. The author in describing the different types of human diabetes 
and on speculating about their letiological factors opens a field for further in¬ 
vestigations along two lines, viz., the histology of the islet cells and the insulin 
content of the pancreas and the estimation of blood insulin in various types. 

Eric Coelho. 


SURGERY 

The Refriger.'^tion Treatment of Chronic Osteomyelitis, Bringham; R.: 

California Medicine 74 : loS-iio, 1951. 

The technique for the successful management of a case of chronic osteomyelitis 
can be divided into 5 phases, several of which are carried on simultaneously. 

1. Rest and immobilisation. —^The author feels that plaster casts are not neces¬ 
sary, but absolute bed rest, elevation of the infected extremity and immobilisation 
of the joints by splints during the active stage of infection are recommended. 

2. Chemotherapy. Penicillin has supplanted other agents. The more slowly 
absorbing preparations are used in doses of 400,000 units tudce a day and continued 
for 5 to 20 days from the beginning of treatment. For children under 12 the doses 
are decreased in proportion. If the organism can be cultured it should be tested 
for sensiti\-ity to penicillin. 

3. Refrigeration. The use of refrigeration to produce anaesthesia and to leduce 
the amount of septicaemia and infection and gangrene of the extremities is well known 
The rationale for its use is as follows :. Bacteria multiply rapidly at body tempera¬ 
tures or higher, but at greatly reduced rates at low temperatures. The human ex- 
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tremities can tolerate 57°F applied to the toes and fingers, applied to the calf 
and upper extremities and 32°F applied to the thigh. Thus the body tissues can 
be cooled to temperatures at which bacteria multiply slowly but the tissues'are not 
injured. It also seems to enhance the effect of penicillin. Lesions thus become 
localised and virulence and toxicity of the infection is greatly lessened. 

’ . Refrigeration is begun as soon as the diagnosis of osteomyelitis can be made. 
A small lesion can be covered with one or t%vo ice caps placed over a moist towel next 
to skin. A very acute or large lesion can be covered -with one or two layers of 'moist 
towelling with crushed'ice applied directly ovet the towel. This is kept constantly 
in place for from 5 to 14 days or until the evidence of local infection -or inflammation 
has subsided. The ice is applied also after operations and refrigeration is continued 
until the wound appears to be healing well. The ice is removed once or twice during 
the day for an hour for observation of the character of the circulation in the limb 
and the extent of the infection. The temperature of the skin at the site of infection 
is alrvays much higher than that of the skin in the surrounding area. If the skin over 
the lesion does not. become warmer than that of the opposite normal limb when the 
pack has been removed for an hour, refrigeration is discontinued. 

4. Stagical drainage of abscess and removal of sequestrum. In many cases the 
inflammation resolves under the above management and the limb returns to normal. 
In other cases an abscess will form and become localised and fluctuant. In that 
case all that is necessary is a short incision or a needle aspiration. • 'Very often 
cultures of this fluid will be very sterile. A sequestrum if present is removed. 

5. Surgical obliteration of abscess cavity and primary closure. When there is 
an intramedullary abscesfe cavity an open operation is necessary in order to drain 
the abscess and break dorvn the sclerosed wall between the normal tissues and the 
centre of the abscess. This is done after a preliminary 24 to 48 hours period of 
penicillin therapy. At operation the periosteum is elevated' and the cortex drilled 
until the central cavity is entered and pus exudes. The abscess cavity having been 
located, the roof Of the cavitj' is removed by chiselling. The interior of the abscess 
is thoroughly curetted and irrigated rvith copious quantities of penicillin solution, 
500 units per cc. With an electric bore driU multiple holes arc made in the base 
both sides; and top and bottom of the abscess cavity until it resembles a sieve. In 
this way channels are opened up both for drainage and for invasion of granulation 
tissue from the adjacent normal tissue. The wound is again irrigated with peni- 
ciUin solution and the soft tissues brought together; as much of the abscess cavity 
as possible is obliterated by turning the muscle and soft tissue during the closure. A 
padded dressing is applied. Refrigeration is continued for 5 days arid penicillin for 
7 to 10 days. At' the end of this time the wound is usually healed and the tempera¬ 
ture is normal. 

E. J. Borges. 


PEDIATRICS 

Sodium Sulfacetimide for the Prophylaxis of Gonorrheal Ophthalmia 
Neonatorum, Bickel, J. E.; J. Pediat; 37 : 854-857, 1950. 

Crede in 1881 discovered that gonorrheal ophthalmia neonatorum could be 
prevented with the prophylactic instillation of 2 per cent silver nitrate solution into 
the conjunctival sacs of newborn infants. Since there are several disadvantages to 
this method, various substitutes have been recommended like i per cent silver 
acetate drops, sulfathiazole parenterally, penicillin as drops, penicillin intramus¬ 
cularly, penicillin in combination with 1 per cent silver nitrate drops, and sulface¬ 
timide. 
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The author reports h study mth sodium sulfacetimide in an attempt to find a 
satisfactory substitute for silver nitrate for the prophylaxis of gonorrheal ophthal¬ 
mia. The infants were divided into three groups. Group I comprised 682 patients 
who had i per cent silver nitrate drops: Group IT, 642 patients who had 30 per cent 
sodium sulfacetimide drops; Group III, 583 patients who had 10 per cent sodium 
sulfacetimide ointment, making a total of 1,907 patients. Two cases of gonorrheal 
ophthalmia neonatorum developed, one each in Groups I and II. 

Though further study is required, from this preliminary report the author has 
found sodium sulfacetinfide especially the 30 per cent solution just as effective as 
1 per cent silver nitrate in preventing gonorrheal ophthalmia. Besides producing 
less chemical conjunctivitis than i per cent silver nitrate, no severe allergic reactions 
occurred with sulfacetimide. 

F. A. Nazareth. 


Primary Complex of Pulmonary Tuberculosis: Biggs, A. D., American Jour. 
Child. Dis., 80 : 566-574, 1950. 

The author discusses the ordinary primary complex in infants and children, a 
lesion which it is generally agreed starts as inconspicuous parenchymal lesions 
which drain into the regional lymph nodes, and slowly harden. 

The author's investigations indicate that none of the many minor disturbances 
to the child’s health, such as fatigue, porlonged fever and cough, failure to gain 
weight, or mild anemia can be attributed to the ordinary or usual primary infection 
as has commonly been done. Some of them may be due to the massive primary 
complex which casts a large dense shadow on the roentgen film, a lesion which has 
in the past usually been referred to as epituberculosis. 

The roentgen findings of the primary complex are inconspicious and not charac¬ 
teristic. A positive tuberculin skin reaction taken in conjunction with changing 
pulmonary shadows is diagnostic of the primary complex. Soft diffuse shadows 
which radiate from the hilus into the parenchyma but stop short of the chest wall 
are the earliest manifestations of the primary complex. These shadows which 
appear in one or more lobes do not make a simultaneous appearance. The upper 
lobes in the first and second intercostal spaces are the most common sites. Within 
a few weeks the hilar shadows become prominent; this hilar node involvement 
occurs so soon after parenchymal involvement, that seldom does one see a patient 
•with peripheral shadows without hilar node enlargement. Though these nodular 
masses have well-defined margins, more frequently they appear as diffuse enlarge¬ 
ments, or as a prominence of hilar shadows. 

The peripheral shadows harden within two to three years, and end as in¬ 
conspicious but definite linear shadows representing scar tissue. Deposits of calcium 
sufficient to be detected roentgenologically may take place in the parenchymal 
lesions forming Ghop tubercules. From the standpoint of roentgen examination, 
detection of the Ghon tubercle is the exception rather than the rule. It occured 
in 25% of 88 cases. 

The hilar nodes also undergo the same healing process ; hilar node calcification 
is however decidedly the rule in contrast to peripheral calcification which occurs 
infrequently. Hilar node calcification occured in 90 per cent of the author’s cases. 
As a general rule, two years (minimum of six months to a maximum of five years) 
was the usual length of time for roentgen evidence of hilar node calcification. 

The massive primary complex occured in 3 cases. These had various symptoms 
and signs which were mild in contrast to reontgen findings, which showed a con- 
spicious shadow affecting a considerable portion of one lobe ; these shadows persisted 
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months after the symptoms had subsided. In each of these cases, tubercle bacilli 
were demonstrated by guinea-pig inoculation. 

Children with the ordinary primary complex do not need any special treatment' 
beyond removal from the source of infection; no isolation is necessary in these 
cases. Those with a massive primary infection should be treated -with strepto¬ 
mycin ; isolation is necessary as long as tubercle baciUi are recovered from the 
gastric washings. 

F. A. Nazareth. 


Treatment of Disseminated Histoplasmosis with Ethyl Vanillate, 

Christie. A., Middleton. J. G., Peterson. J. C. and McVickar, D. L.: Pediatrics, 
7 : 7-18, 1951. 

Although a great majority of infections with H. capsulaium are benign or 
as5rmptomatic and clinically unrecognizable, the hopeless outcome in the pro¬ 
gressive type of infection has prompted treatment with several agents which have 
all been uniformly ineffective. The authors’ report their experiences with the 
use of ethyl vanillate in 12 cases of culturally proved histoplasmosis of the pro¬ 
gressive disseminated type. 

Ethyl vanillate fethyl 4-hydroxy-3-methoxy benzoate) is a by-product of the 
sulphite pulp manufacturing process. It is obtained as a solid having a slightly 
phenolic odor and a strong cinnamon-like taste. It is soluble in organic solvents, 
and has reactions characteristic of a phenol and an aromatic nucleus. It has been 
shown to inhibit growth of H. capsulaium in concentrations of 20 mg./ioo c.c. A 
narrow margin exists between therapeutic levels and toxic manifestations, making 
adequate laboratory controls imperative. 

The drug causes a burning sensation to the mucous membranes of the mouth, 
and in infants has to be given by gavage as a 40 per cent, solution in olive oil; 
the use of a small indwelling polyethylene tube having an advantage over repeated 
intubations. To avoid possible gastric irritation, it was found necessary to give 
the oily solution -with the feedings. The authors’ suggest that the initial dosage 
in infants without diarrhoea be 0.5 Gm./Kg./day in divided doses, and that this 
be increased in steps of 0.5 Gm. every 5 to 6 days until a dosage of i .5 Gm./Kg. 
/day or a blood level of 20 to 30 mg. /loo c.c. be attained. Levels higher than, 
these have been associated with toxic manifestations. In adults, smaller doses 
are required, less than 50 per cent, of the dose as calculated on a weight basis. 
When severe diarrhoea is present, larger amounts are required. As therapeutic 
levels are not maintained for longer than 5 to 6 hours, the drug has to be given in 
4 to 6 daily doses. Although the time needed for treatment is not clear, the authors' 
have maintained therapeutic levels for a minimum of 42 days realizing that the 
infection was a chronic granulomatous process. 

Toxic manifestations have been observed; all the infants showed slight drow¬ 
siness, apathy, and inactivity %vhich passed off when the drug was stopped, three 
patients developed sudamenal rashes, one had drug fever. Hyperpnoea has been 
noticed at some time in several infants ; moderately high doses in two cases resulted 
in respiratory alkalosis. In one fatal case with a toxic blood level (56 mg./loo 
c.c.) autopsy revealed necrosis of the hepatic cells round the central veins, and 
degenerative changes in the proximal convoluted tubules. 

Of the 12 cases studied, 5 have survived and are still well, the authors’ believe 
that they have survived because of treatment. The results are encouraging because 
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most of the failures -were either too ill, or associated with factors which othervvise 
precluded adequate treatment. Case reports of all the surviving patients and two 
of the non-survivors are given in some detail. 

i 

•- F. A. Nazareth. 


OBSTETRICS 


Treatment of Threatened Abortion, Stallworthy, J. ; The Pract. 166 : 118-123, 

1951- 

The usual sign of a threatened abortion is slight painless bleeding during the first 
twelve weeks of pregnancy. Pain is not usually a feature of threatened abortion, 
but in some cases is the only symptom. Its site is characteristically in the midline 
of the hypogastrium and it may be of a dull aching type or intermittently colicky. 
The fundamental principle in the treatment of threatened abortion is to prevent 
it from becoming inevitable. The importance of prophylaxis should not be for¬ 
gotten. Avoidance of fatigue and motion of long journeys by car, intercourses, ex¬ 
cessive purgation and gross constipation should be emphasised. At the first warning 
of haemorrhage or pain, absolute physical and mental rest should be advised. Mental 
rest is promoted by the action of sedatives like morphine gr. J, medinal grs. 10 by 
mouth or phenobarbitone grs. 3 by intramuscular injection. If pain is more a feature 
than haemorrhage, the aim of treatment is to promote uterine relaxation by giving 
glycerly trinitrate, gr. i/ioo by mouth, four-hourly if necessary or it may be com¬ 
bined with phenobarbitone grs. 2 or 3 by mouth. Vaginal manipulation should be 
avoided. The less done to the body of the uterus during the stage of a threatened 
abortion the better for the safety of the ovum. The use of hormones in threatened 
abortion is still controversial but at the present time the weight of clinical evidence 
is in favour of this procedure. An initial dose of 20 mg. of progesterone or a com¬ 
parable product like progestin, proluton, lutocyclin, gestone, luteostab, lutren, given 
intramuscularly followed by 10 mg. daily till the patient is active again, should be 
adequate. The patient should be at complete rest till a week after the cessation uf 
the phase of bright bleeding. The presence of a bro^vn discharge is of no serious 
significance, it is due to the liquefaction of the intra-uterine clot at the site of haemor¬ 
rhage. Whenever abortion has threatened, many patients are fearful lest the 
foetus be damaged in case the pregnancy continues. They should be reasured that 
nothing will happen. The time taken to explain to the patient what is happening 
and to reassure her, is time v/ell spent. 


Eric Coelho. 


SKIN 

The Treatment of Impetigo, Fox, P. B : The Pract. 166 : 189-192, 1951. 

Impetigo contagiosa is an infective condition of the skin, probably caused by 
the staphylococcus or streptococcus and occurring mostly in children, affecting the 
exposed areas—face, neck, ears, and hands, although no area of the body is immune. 

Differential Diagnosis. The essential lesion is a vesicle or buUa, the serous 
contents of which quickly coagulate to form the characteristic golden crusts ivith 
that peculiar ‘stuck on’ appearance. Impetigo must be distinguished from seconda¬ 
rily infected scabies and papular urticaria, in that, the latter condition afiects mostly 
the trunk and limbs which is unusual in primary impetigo. When affecting the 
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scalp,- the back of the neck, and even the face, impetigo calls for careful investiga¬ 
tion to ejcclude pediculosis capitis. Occasionally tinea capitis simulates impetigo, 
but broken' hairs usually provide the clue; sometimes microscopic examination 
may be needed.- Herpes simplex lesions must be carefully examined. They usually 
appear iaua group or groups of small vesicles on an inflamed base. If the impetigo 
keeps recurring at exactly the same site it is almost certainly herpes. Less often 
herpes zoster of the trigeminal and cervical nerves causes difficulty. The unilateral 
zonal distribution of the grouped vesicles, associated -ivith the rather characteristic 
pain, usually suggests the diagnosis. Seborrhoeic dermatitis should be differen¬ 
tiated from impetigo too. This dermatitis is characterised by a chronic recurring, 
■weeping, crusted, eczematous condition affecting .the scalp and eyebrows, with 
symmetrical involvement of the face, ears and retro-auricular areas. Blepharitis 
is constantly associated -with this condition. ' . - , ■< 

Treatment. ■ In general, -the treatment consists in gentle cleansing and the use 
of mild astringent and antiseptic applications. The cleansing of the affected areas 
is important in the inital stages. For the scalp, shampoos may be used freely. On- 
the body, potassium permanganate, i ; 4000 or boric acid solution or even soap and 
water may be used. When the condition is widespread, baths using the same 
medicaments, are very helpful. In a localised area of rather adherent crusts and 
debris, starch poultices or saline compresses are particularly effective. Following 
the use of any of the above cleansing procedures, mild antiseptic and astringent 
lotions are used. The lotions of choice are Dalibour water (Lotio-cupro-sincica, 
N. F.), mercuric chloride lotion, i: 1000, lead lotion, silver nitrate solution, 0.5 
to I per cent., and proflavine lotion, i: 2000. To the last-mentioned may be added 
tannic acid, 2 to 5 per cent which enhances its efficiency considerably. These lotions 
should be applied liberally every two or three hours until the exudation has ceased, 
when they may be used less often or substituted by ointments or pastes. \\Tien 
once the condition is relatively dry, pastes and ointments are satisfactory vehicles. 
Lassar’s paste with 2 per cent ammoniated mercury is one of the best preparations 
for this condition. Yellow oxide of mercury, 2 to 3 per cent., sulphur, 2 to 5 per 
cent., and gentian violet, 0,5 to 2 per cent, are also useful alternative medicaments 
that may be incorporated. These pastes and ointment should be applied twice a 
day, preferably spread on to thin calico dressing rather than directly on to the skin. 
The following day the debris may be cleansed with medicaments mentioned above. 
The oxyquinoline ointments, ‘quinolor compound ointment’ (Squibb) and 'vioform 
ointment ’ (Ciba) are useful preparations in the dry type of impetigo but it is .unwise 
to use them in the acute inflammatory stage, and it is always best to use them at 
first half-strength mixed with equal quantitites of emulsifying ointment (B.P.) 
Lassar’s paste, or zinc cream (B.P.C.). This precaution avoids undue reactions, 
and the patient’s tolerance can then be assessed. In the dry mild types of impetigo, 
all that may be necessary is lotio calamine with mercuric chloride, 1/8 grain to 
the ounce, ichthyol, 3 to 5 per cent.; gentian violet, i to 3 per cent. ;-or sulphur, 2 
to 5 per cent. Calamine lotion should not be- used in the exudative stage because 
of the undesirable caking of the exudate and deposited zinc powders. 

Impetigo of the scalp and heard. The difficulties encountered in these condi¬ 
tions is due to the hair. In the scalp shampoos may be used freely in the initial 
stages to remove exudate and medicaments, and prevent matting of the hair. The 
shampoos suitable for the purpose are alcoholic solutions of green soap or one of 
the newer sulphonated oils. If the hair is short, both lotions and ointments are 
satisfactory applications, ^lercuric cMoride lotion, or proflavine lotion i: 2000, 
may be applied twice or thrice a day. . Emulsifying ointment (B.P.), with yellow 
mercuric oxide, 2 to 4 per cent., gentian violet 0.5 to i per cent., are preferable. When 
the hair is long, cutting is rarely necessary, and in women it should be avoided at 
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all costs. The above lotions may be used, and the thin creamy emulsion, hydrous 
emulsifying ointment, with mercurials incorporated is an excellent preparation. 
Impetigo of the beard presents a difficult problem. It is best not to shave. The 
hair should be clipped short by means of sharp scissors. The usual lotions may be 
used throughout the day and at night, zinc cream (B.P.C.), or hydrous emulsif5dng 
ointment (B.P.) with yellow oxide of mercury should be applied. When the con¬ 
dition is rather stubborn, the foUo'wing application may solve the problem : Zinc 
cream (B.P.C.); ody calamine lotion, hydrous emulsifying ointment (B.P.) %vith 
gentian violet 0.5 to i percent; paint of brilliant green and crystal violet, 8 Gm. to 
28 cc. or argyrol 0.12 to 0.25 per cent. Full dosage of sulphonamides and injec¬ 
tions of penicillin 100,000 units twice a day are useful adjuvants to topical therapy. 

Complicaiions of Treatment. The most frequent complication is an acute 
dermatitis as the result of the topical applications used. The t3rpe of base used in 
the source of this trouble. In acute exudative conditions, avoid greasy ointments. 
Sometimes the skin acquires a definite allergic hypersensitivity to some element in 
the base. Often the medicaments incorporated act as primary irritants especially 
when used in too high a concentration. The use of mercury in combination with 
sulphur or iodine not infrequently bring about reactions and therefore the use of 
these medicaments together should be avoided. Penicillin and sulphonamides should 
be used as topical applications for not more than a week as these medicaments 
sensitize the skin and their use after that proves hazardous. Penicillin in aequeons 
or saline solutions, 500 to 1000 units per cc. does not sensitize the skin. 

Eric Coelho. 


Multiple Simultaneous Anomalies of the Hair : Morris Zeider, Arc. of Derm 

& Syphilology : 62 ; 510-514 : 1950. 

The author reports a case of a female aged 39 years who complained of brittle¬ 
ness of scalp hair. She had three such episodes; the first at the age of 9 in con¬ 
junction with an attack of influenza, the second at the age of 22 following a long 
illness due to pleurisy and the third is the present one followed by twin pregnancy. 
Her previous child, a girl, had ringed hairs. 

An examination of scalp hairs, the author found them of 3 varieties, (i) Pili 
annulati or ringed hairs (2) Trichorrhexis nodosa and (3) Trichostasis spinulosa. 

Wbile commenting on these anomalies found in the same case, the author 
feels that they are not so rare as made out in general textbooks in dermatology. 
Only vigilance and diligence are required to detect them. 

Trichostasis spinulosa is quite common if sought for. It is a condition in 
which bundles of hair containing a number of laringo filaments are surrounded 
and enmeshed in a sheath of amorphous debris. It appears as a comedo-life struc¬ 
ture plugging the pilosebaceous orifices of nose or eye brow. 

The occurrence of piliamulati in the mother and the daughter in this case 
suggests that it is a gene-determined anomaly. Regarding trichorrhexis nodosa 
the author suggests that it is the result of a metabolic disturbance as observed in 
his case and many others. Dilating further he says that one may imagine that 
under circumstances of considerable ph3rsical depletion, such as may occur in in¬ 
fluenza, pleurisy and twinning, less important structures of the body, e.g , hair and 
nails may be deprived of their normal quota of nutrition, perhaps a case of “survival 
of the fittest.” 

Trichorrhexis nodosa is a condition of hair in which brush fractures occur a 
various points on the hair length. Microscopic observation suggests that the po¬ 
tentiality to fracture is present all along the shafts of such metaboUcally disturbed 
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hairs. Then such factors as trauma _due to washing, combing and movements of 
the head on pillo^vs determine at what lengths, where and how often hairs are 
broken off. Under the circumstances the most valuable treatment will be mechani¬ 
cal protection of hair from injury of aU sorts until the underlying metabolic causes 
abate or disappear. Identical condition occurs in animals. Treatment of the case 
consisted of (i) mechanical protection of the hair by avoiding combing, ^vashing 
and putting a cap at night (2) salicylic, acid, mercury or sulfur and resorcinol lotions 
and ointments (3) thyroid by mouth and (4) ultraviolet irradiation. The patient 
recovered after nine months. 


T. K. Mehta. 


Antihistaminics in Dermatology, Lewis, G, M.: Med. Clin. N. Amer. 333-340, 

1951. I table, I figure, 3 references. 

The antihistaminic drugs are useful adjuncts to the therapy of many pruritic 
cutaneous diseases. The explanations advanced to explain the action of anti¬ 
histamines are that they may {a) prevent release of histamine, (6) neutralise 
histamine after it is formed ; (c) compete with histamine for chemical combination 
with the cell; (d) stimulate the sympathetic system and thus oppose the action 
of histamine; {e) in the case of their local use, a procaine-like effect is apparently 
induced. Most of the antihistaminics require a_ dosage of at least 25 mg. thrice 
daily, after meals, to be effective. This dose can be used when thephorin, trimeton, 
decapryn, tagathen, histadyl, or thenylene are prescribed. Benadryl and pyri- 
benzamine may be given in 50 mg. doses. Particularly in children, liquid prepara¬ 
tions are advantageous, the elixir of thephorin and of benadryl both containing 
10 mg. of the drug per teaspoonful. In acute cases, the antihistaminic drugs are 
given parenterally, the solutions of benadryl and histadyl containing 10 mg. per 
c.c. It has been observed that a combination of two or more of these drugs 
sometimes proves beneficial. In general the antihistaminics are well tolerated by 
babies and children. The chief value is to be found in the group of psychosomatic 
disorders including anogenital pruritus, essential pruritis in other areas, atopic 
eczema (neurodermatitis), and urticaria. The relief from pruritis is often dramatic 
although invariable. 


Eric Coelho. 
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CARCINOMA OF THE CERVIX 

A Review of 525 cases diagnosed by Biopsy 

E. W. Gault, M, Asirvadham, M. Balasubrahmanyan, G. W. L. D’Sena, E. Thomas 

and P. Isaiah * 

INTRODUCTION 

Carcinoma of the uterus is considered by Willises to be one of the 
three commonest causes of death from cancer in women and that carcinoma 
of the cervix is much more frequent than carcinoma of the body of the 
uterus. In recent years there have been a number of review's of cases 
in the endeavour to analyse the types, symptoms, treatment and possible 
etiological factors. Sadugor and Palmer®^ analysed 4,652 cases over 
the period 1917-1947. Pollack and Taylor^® reviewing the literature 
found 30 cases occurring before the age of 20. Maliphant®® anatysed 
1,200 cases and discussed the relation of childbirth and chronic cervicitis 
to the incidence of mahgnancy. Given^® reported 212 cases over the 
period 1933-44 and discussed the relation to childbirth, symptoms and 
histological and clinical types. DeAlvarez® reported on 55 autopsies 
while Henrikson^® analysed 420 autopsies. Brunschwig'^ reported 
65 autopsies and analysed the factors resulting in death. Meigs, Parsons 
and Nathanson®® reported a series of cases occurring after supravaginal 
hysterectomy. Borges® has recently analysed a series of cases treated in 
Bombay. 

This review was undertaken because of the high incidence of carcino¬ 
ma of the cervix in Vellore. In the course of this study 10 cases of car¬ 
cinoma of the corpus uteri, 14 of chorionepithelioma and 7 of tubercu¬ 
losis of the cervix were encountered. Carcinoma in situ is not dealt 
with in this paper as the method of taking the biopsies in the past has not 
revealed this. The cervical cone knife described by Ayre® is now being 
used in this hospital and the results of this investigation will form the 
basis for a future enquiry. 


* Department of Pathology, Christian Medical College Hospital, Vellore, S. India. 
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MATERIAL AND METHODS 

The material was received from the gynaecological clinic and the 
task of reviewing the biopsies taken from the cervix uteri and analysing 
the material in the hospital records has been shared among the authors. 
We have reviewed the great majority of the slides, together in conference 
and have rejected all cases in which a histological diagnosis has not 
b'een established even though the clinical signs and symptoms or vagi¬ 
nal smears suggested malignancy. The grading of the cases and the 
opinions expressed are those of the joint authors. No discussion of 
the cytodiagnosis of carcinoma of the cervix is made in this paper as it 
forms the basis of another paper by Balasubrahmanyan®. There were 
no opportunities for follow up and hence there is no attempt to evaluate 
the therapeutic results. 


AGE INCIDENCE 

The age incidence of carcinoma of the cervix as met with in this 
series is presented in Table i. The age was recorded only in 400 of the 
525 cases. The youngest patient was aged 19 years and the oldest 78 
years. ' 


Table i. —Age Incidence. 


Years. 

No. of Cases. 

Years. 

No. of Cases. 

Below 20 

I 

50—54 

49 

20—24 

5 

55—59 

29 

25—29 . 

20 

60—64 

8 

30—34 

49 

65—69 

I 

35—39 

85 

70—74 

I 

40—44 

86 

75—80 

I 

45—49 

65 




Youngest 19 years. Oldest 78 years. 


Compared with Willis' figures the percentages show the higher 
percentage in the younger age groups and the lower percentage 


Table la. —Percentage Age Incidence of Carcinoma of the Cervix (Willis) 


Age in 
Years 

Under 

30 

30 

35 

40 

45 

50 

1 

55 

1 60 

I 

' 65 

Over 

70 

wmis 

4% 

9 %| 

16% 

20.0% 

19% 

15% 

9% 

1 

5% 

2% 

1% 

Vellore 

! 

6.5% 

i 

I 2 %! 

1 

21% 

1 

21-5% 

16% 

i 

12%' 

1 

7% 

1 

2% 

i 

0.5% 

0.25% 


in the older age groups may have some relation to early marriage, 
pregnaEC;7 and the lower average expectation of life in India. 
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Ev-wng^^ considers that carcinoma of the cervix occurs most commonly 
in the 5th decade and Salvatore DiPalma^^ states that half the cases 
occur between 40 and 55 years while Sadugor^i records the peak age 
incidence as 47 years. In this series over half the cases occurred between 
the ages of 30 and 44 which emphasises the lower age incidence in South 
India. Sedvatore DiPalma^i records two cases aged 20 years while 
Given^® in a series of 212 cases states that the youngest patient was 24. 
Pollack^® reports one case aged 18. Borges® reporting on 106 consecutive 
cases occurring at the Tata Memorial Hospital, Bombay, records the maxi¬ 
mum incidence between 30 and 49 years. The youngest case being 22 
years and the oldest 70 years. 

MARITAL STATUS 

In this series there was only one uirmarried patient who was an 
European. As it is uncommon to find spinsters in India, no conclusions 
can be drawn regarding the relation of marriage to carcinoma cervix. 

NUMBER OF PREGNANCIES 

Table 2 shows the number of pregnancies in the 261 cases where 
this was recorded. One patient had primary amenorrhoea and had 


Table 2. —The Number of Pregnancies. 


No. of Preg. 

No. of Pat. 

No. of Preg. 

No. of Pat. 

No. of Preg. 

No. of Pat. 

0 

9 

5 

34 

10 

1 

I 

28 

6 

35 

II 

4 

2 

24' 

7 

19 

12 

4 ’ 

3 

40 

8 

16 

13 

2 

4 

29 

9 

7 

14 



never menstruated. There were nine nuUiparous women. One patient 
had fourteen pregnancies. The number of cases of carcinoma of the 
cervix in patients with 3, 4, 5 and 6 pregnancies do not show much 
variation. As large families are the rule rather than the exception in 
India no conclusions can be drawn from these figures but it is of interest 
to note that 1.75 per cent of the recorded 234 cases had never been 
pregnant. Willis®® makes the comment that the number of pregnan¬ 
cies has no relationship to the incidence of carcinoma of the cervix. Gus- 
serow, Koblanck and Williams (quoted by Ewing) state that the child- 
births average 5, 


INTERVAL FROM LAST CHILD BIRTH 

The analysis of 133 cases where this was recorded in the 
histories, is shown in Table 3. It is interesting to note that in 73 per 
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Table-3. —Duration .Between Last Child-birth and First Examination in 133 Cases. 


Period in years 

No. of Cases. 

Period in Years. 

No. of Cases. 

0 

• 6 

* 10' 

24 

I 

13 

15 

19 , • 

2 

9 

20 

3 

' 3 

. 8 

■25 

I 

, 5 

49 

30 

I 


cent of these, the patients came for .treatment five years or more after the 
birth of the last child. The longest interval was 35 years. The theory 
that the raised oestrogen content of the blood during pregnancy should 
be an important factor in producing carcinoma of the cervix is not very 
likely to be true in view of the fact that 97, or 73 per cent of this,series 
-came for treatment 5 years or. more after the birth of the last child,,and 
48 cases, .or. 36 per cent came for treatment after 10 years or more. 

CARCINOMA OCCURRING DURING PREGNANCY 

This was found in 8 cases (1.5 per cent) and in one case a-Caesarian 
■section was performed. Sadugor and Reinhard®^ Tri reviewing 4652 
cases of carcinoma of the cervix found that 2.6 per cent were pregnant 
or had been pregnant within'a year before admission. He considered 
that they had an identical cure rate as compared with non pregnant 
cases although Ewing^-^ states that pregnant cases run an unfavourable 
course. We were unable to follow up our cases. 

Lapan^® raises a note of warning when he points out the danger 
of mistaking a hard nodule in the cervix with decidual changes, for 
malignancy. j ' . ' 

PROCIDENTIA 

. Two cases occurred in patients suffering from prolapse. Wihis®® 
has pointed out the rarity of this coincidence as an argument against 
any .traumatic theory of the origin .of carcinoma of the,cervix. , A care¬ 
ful examination of the cervix in all cases of hysterectomy, for procidentia 
.might reveal more cases in early stages even when .the portiorcervicalis 
appeared intact. ... 

SUPRAVAGINAL HYSTERECToilY 

One case was met with in the cervical stump, in which-a-subtotal 
hysterectomy was done for uterine fibromyoma. A cervical polyp re¬ 
moved 19 years later was found to be mahgnant and histological section 
showed a transitional celled epidermoid carcinoma. Crosbie® has re¬ 
corded between I929and-i944, 62 such cases, 9 of which-were multipara. 
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Given stresses the importance of examining the cervix carefully 
before subtotal hysterectomy. 

t * 

RELIGION 

’ Twenty-one cases (4 per cent) occurred among Muslims and 17 cases 
{3 percent) among Christians. It has been suggested that the disease is 
rare among Muslims although Willis quotes Nath andGrewaPs as stating 
that in 1830 cases of cancer among Hindu women, 48 per cent.were of The 
genital tract and in 666 cases in Muslim women, 33 per cent were genital. 
Remembering the purdah restrictions which often prevent Muslim 
women from coming for treatment the percentage difference is not 
significant. The percentage of Muslim women attending the gynsecologi- 
cal department of this hospital for all diseases from Julj'' 1945 to October 
1950 was 6.3 per cent. Muslim women therefore do not seem to enjoy 
any special immunity. At one time the Jewish community was also 
thought to enjoy a similar immunity but Salvatore DiPalma^^ reports 
4.2 per cent of cases from the Memorial Hospital, New York, as occuring 
in Jews. Borges® considers that the proportion of Muslims treated at the 
Tata Memorial Hospital is lower than would be expected. 

SYMPTOMS 

It was extremely difficult to evaluate these, as available data, were 
inadequate and often misleading. In half of the cases there was a re¬ 
cord of bleeding per vaginum and leucorrhoea while in 33 per cent of the 
cases there was lower abdominal pain which in 12,5 per cent of the cases 
radiated down the legs. In only 13 (2%) was there a history of bleeding 
after coitus but the essential reserve of Indian women may have been 
responsible for the failure to elicit this symptom. 

The analysis of the 123 cases of which records are available may be 
shown in tabular form (Table 4). 


Table 4.— Time Interval Between Onset of First Symptom and Examination. 


History 

Cases, 

' $ 

Number. 

Percent. 

Less than three months .. 

>, „ six months 

„ >, one year 

>. „ two years 

three years 
five years 

Eight years . 

36 ' 

35 

40 

17 

I 

3 

I 

21.1 

28.5 

32.5 

13 . 8 , 

0.8 * 

! 2.4 ' . 

0.8 

^ N. 
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Polile^'^ quotes Clarke and Ferguson who state that 66'per cent of 
patients who applied for treatment within 6 months of the appearance 
of their first symptoms were found to have advanced carcinoma. The 
duration of the symptoms bears little or no relation to the extent of the 
carcinoma. He considers that pain occurs when the parametrium or 
bony pelvis is. invaded. Menopause had occurred in,; 85 .jpatients 
and_ Table 5 shows the relation,of the onset,of menopause-to the time 
when the, patient came for treatment.. It is significant that nearly 


Table ,5. — Duration of Menopause. (85 Cases) 


Years 

No. of Cases 

1 ' . , 

1 

0 I 

: .. 9 . 

I 

II 

2 

6 

3 

10; 

4 

7 

5 

25 

10 

7 

15 

8 

20 

I - ■ I 

25 

I 


50 per cent of the cases presented for treatment five years after the 
onset of menopause. If circulating cestrogens are of irhportance 
their action must persist for a long time, ’ 

CLINICAL STAGE 1 ■ 

An attempt has been made to classify the cases according to the 
League of Nations Grouping, as described by Pohle®’. The majority of 
the cases presented with very advanced lesions, so that comments Such as 
*'frozen pelvis” or "vagina completely filled -vVith growth” were'common 
in the records. 7 per cent of the cases Were in stage I or II.' 47.6 per 
cent in stage III or IV. While in 45.4 per cent data Were inadequate to 
make a classification. A vesico*vaginal fistula Was present in 4 cases. 
This is in marked contrast to the American figures given by Given^®. 
He records 7 cases of fistulgein a series of zi2 patients with 65 per cent 
in stage I or II and 35 per cent in stage III or IV.' Lock and Caldwell®® 
state that in 1943, 33 per cent of their cases were in stage I or II whUe 
in 1946-48 there were 70 per cent in this group. This stresses the im¬ 
portance of a campaign for early diagnosis. Arenson^ refers to three main 
types based on the gross macroscopic appearance of the cervix; 
(i) Everting cauliflower-like, (2) infiltrating and (3) cratering or ul¬ 
cerating. In the cases seen in this series the majority belonged to the 
first type, a few to the third, while the second group was the least com¬ 
mon. Examples of these three types are seen in the illustrations 
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(Fig. 1,2,3 and 4). The ulcerating type is responsible for fistula forma* 
tion, as is also the infiltrating. A good example of the infiltrating type 
with extension up into the corpus uteri is seen in Fig. 2. In this case 
there was no gross evidence of a tumour on the portio cervicalis although 
the tumour itself was the transitional type of epithelioid carcinoma while 
adenocarcinoma is commoner in this situation. Henrickson^s points 
out that 25 per cent of the cases classified according to the League of 
Nations system were proved to be incorrect at autopsy. This was due to 
the inflammation of the parametrium being mistaken for malignant 
infiltration. Similarly enlarged glands may be inflammatory and n,ot 
infiltrated with malignant tissue. All workers are agreed that the 
infiltrating type is much more malignant than the fungating cauliflower 
type. Most of our cases were so advanced that it Was impossible to 
identify the cervical canal which Kaufmann^® states remains unaffected 
for a considerable time in the fungating variety arising from the portio 
cervicalis. There were several examples of pyometria from blockage of 
the canal. The malignant infiltration of the lymphatics extends out¬ 
wards into the parametrium and along the course of the uterine artery. 
•Where this crosses the ureters, there is not infrequently a stenosis caus¬ 
ing hydroureter, and hydronephrosis above. This is weU seen in Fig. 5 
from an autopsy.specimen. WiUis®® refers to the adherence of coils of 
intestineito an area of pelvic peritonitis leading to intestinal obstruction, 
This was noticed in one of our cases at autopsy. 

« I ' , ‘ f / 

HISTOLOGY 

( ' 

' Carcinoma of the cervix may be epidermoid in the type .arising from 
the portio cervicalis or largely but not solely adenocarcinoma, arising 
from the endocervix or body of the cervix. All authors agree that the 
epidermoid form is much commoner than adenocarcinoma. Willis® ^ 
states that it occurs ten times more frequently than the latter. Salvatore 
DiPalma^i gives the incidence of adenocarcinoma as 3.2 per cent while 
Given^® gives a figure of 7.9 per cent—five of the cases being first 
diagnosed as adenocarcinoma of the fundus and subsequently shown 
to have arisen in the cervix. Morehead®^ points out that under the age 
■of 20 3^ears the majority are adenocarcinomata. Sadugor and Palmer®^ 
point out that the adenocarcinomata occur on an average five years later 
than the squamous celled type. In our series adenocarcinoma formed 
only 1.3 per cent. 

MartzofE,,of New York divided the epidermoid type into three 
groups:— 

I. spinal.—mth large cells and big deep staining nuclei which 
resemble the cells of the superficial layers of the 
! • stratified squamous epithelium. They may or 

may not show prickles. 
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2. Transitional .—an intermediate type. ' " ’ 

3. Spindle .—closety packed cells with little cytoplasm between' the 

nuclei which are spindle in shape and resemble the 
cells of the basal layer. 

These three groups correspond to grades i, 2 and 3 of Broders classifica¬ 
tion. An'anatysis of our material based on careful review of the sec¬ 
tions is represented in Table 6. ' ' 


Table 6 —Histological Types of Malignancy. 


Type 

0/ 

/o 

Spinal .. 

7.0 1 

Transitional 

65.0 

Spindle 

5-0 

Mixed 

17,0 

Adenoacanthoma 

0.2 

Adenocarcinoma 

1-3 

Unclassified 

1 4.0 1 


Spinal (7%) and Spindle celled (5%) types in pure forms are relatively 
uncommon. Transitional celled type (65%) forms the' largest group. 
Pure examples of these three groups are seen in Fig. 6, 7; and 8. ' The 
histor}'’ in these cases varied from a well differentiated keratinized form 
of epithelioma (Fig. 9) to an undifferentiated sarcoma like picture (Fig. 
10). The transitional celled group proved to be a very unwidely one 
which contained many varieties. A small celled type is seen in Fig. ii. 
The frequent occurrence of the three t3'’pes in the same tissue (17.5% 
of our cases) and the small proportion of pure spinal and spindle forms 
throws doubt on the real value of this form of classification. Willis^® 
states categorically that the cytological diversity renders any attempt 
at precise grading, arbitrary and futile. Given^® states that there is no 
correlation between histological grading and survival rate. Borges® 
finds difficulty in assessing the prognosis from the cell type. Adeno- 
acanthoma was present onty in one case (Fig. 12). Four per cent of the 
cases could not be satisfactorily classified. 

The arrangement of the cells varied greatly. In some cases there 
were simple sheets of cells with verj’’ little stroma while in other cases 
th6re were infiltrating columns of epithelial cells (so aptly described by 
Ewing^*) which could be clearly seen while in others the cells were ar¬ 
ranged in islands with club-like processes closelv resembling the picture 
seen in basal celled carcinomata (Fig. 14). In one section there was 
calcification in the centre of the epithelial pearls (Fig. 15) and in another 
cell nest formation was seen occurring in a transitional celled tumour 
(Fig'. 16). 'In several sections the arrangement of narrow cords of cells 
in a dense fibrous stroma closely resembles tha,t se^n in a scirrhns 





GAULT ET KL —CARCINOMA OF THE CERVIX 



Fig. I. Macroscopic appearance ' Fig. 2. Macroscopic view of 

of fungating carcinoma of cervi.v. infiltrating carcinoma of cervix. 



Fig. 3. Macroscopic appearance of 
an ulcerating carcinoma, of cervix. 
The infiltmled prc-aortic gland is 
.seen above the fundus of the uteru.s. 



Fig. 4. Macroscopic appearance of an 
ulcerating carcinoma of the cervix infiltra¬ 
ting the lower end of the ureter leading to 
Hydronephrosis. 
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Fig. 5. Macro.scopic appearance of 
infiltration of the lower end of the 
ureter which is so thin that the 
photograph doe.s not show it result¬ 
ing in Hydroureter and Hydro¬ 
nephrosis. 


Fig C. Photomicrograph—spinal 
celled type 0/ epidermoid carci¬ 
noma X no. 



Fig. 7. Photomicrograph—Transi¬ 
tional celled type of epidermoid 
carcinoma X no. 



Fig. S. Photomicrograph —spindle 
celled type of epidermoid carcinoma 
showing the presence of several 
mitosis X 470. 
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Fig g Photomicrograph showing well 
difterentiatedkeratmiseciformof epidermoid 
carcinoma X 6o 



Fig 10 Photomicrograph showing un¬ 
differentiated sarcoma like form of epider¬ 
moid carcinoma X no 
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Fig II Photomicrograph sho^Mng small 
celled t).pe of epidermoid caicinoma X 230 


Fig, 12 Photomicrograph of adeno-acan- 
thoma showing typical squamous epithe¬ 
lium with cell nest formation in one area 
and glandular formation in another 
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^ig 13 Photomicrograph showing mali¬ 
gnant epilhehum extending under healthj'' 
stratified siiuamous epithelium X 60 


Fig. 14 Photomicrograph showing basal 
celled tj'pe of epidermoid carcinoma X 60. 
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Fig, 15, Photomicrograph showing calci¬ 
fication occurring at the centre of epithelial 
pearls X 60. 
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Fig. 16. Photomicrograph showing cell ne.st 
formation in a transitional celled type of 
epidermoid carcinoma X no. 



Fig. 19. Photomicrograph showing cribri- Fig. 20. Photomicrograph showing central 

form type of epidermoid carcinoma X 20. degeneration in clumps of malignant 

cells X 60. 
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Fig 21. Photomicrograph showing 
invasion of mucous glands by 
malignant epithelium '< 6o. 
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Fig 22. Photomicrograph showing 
tumour giant cells X 470. 



Fig 23 Photomicrograph showing Fig 24 Photomicrograph showing 

bizarre mitosis following deep radiation effect on epidermoid 

X-ray therapy X 470. carcinoma X 230. 
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Fig. 25. Photomicrograph showing 
hydropic degeneration following X-ray 
therapy X no. 



Fig. 26. Photomicrograph showing eo.5ino- 
philic infiltration of the stroma X Oo, 



Fig. 27. Photomicrograph—Adenocarci¬ 

noma X 60. 



Fig. 28. Macroscopic appearance of a 
case of adenocarcinoma with destruction 
of cervix to form a hollow cone. 
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Fig. 29. Photomicrograph showing inva¬ 
sion of veins by malignant cellsX 230. 


Fig. 30. Alacroscopic appearance of carci¬ 
noma of cervix showing the involvement 
of parametrial glands. 
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carcinoma of the breast (Fig. 17). Such cases may present difficulties in 
diagnosis. In one case diagnosis bad to be made on the solitarj’’ clump 
of cells illustrated in Fig. 18. In a few sections there was a cribriform 
arrangement 'resembling that seen in adenoid cystic t5rpe of basal celled 
carcinoma of the skin (Fig. 19). Aschoff^ has described the frequent 
occurrence of central necrosis in the islands of cells forming tubes filled 
uuth necrotic material and inflammatorj’- cells. This is illustrated in 
Fig. 20 and should not be confused with adenocarcinoma. 

The extension of tumour tissue into the cervical mucous glands is 
seen in Fig. 21 which closely resembles a drawing in Aschoff’s "L. Patholo- 
gisclie Anatome". Willis^^ states that squamous metaplasia of the 
endocer^dcal epithelium and encroachments of metaplastic epithelium 
into the cervical glands are common and innocuous and quotes Carmi¬ 
chael and Jeafferson as observing it in40per cent of adult non-malignant 
cer\dces. 

In some sections large tumour giant cells were seen (Fig, 22). The 
proportion of mitosis in each section was not determined bj'' accurate 
mitotic counts but in 154 (29%) they were described as numerous. After 
deep X-ra}’- the variation in the size of the nuclei usually increases, 
bizarre mitosis appear (Fig. 23) and many cells show hydropic or fatty 
degeneration (Fig. "24 and 25). 

The stroma varies greatly in amount and may be infiltrated with 
lymphocytes, plasma cells, neutrophil and eosinophil granulocytes. The 
latter cells were noted in 35 (6|%) of cases and in several cases the stroma 
was densely infiltrated with eosinophil granulocytes (Fig. 26). In this 
case the peripheral blood eosinophil coxmt was only 4 per cent of 9,600 
leucocytes. 

A t3^pical example of adenocarcinoma of the cervix is illustrated 
in Fig. 27. These tiunours cannot be clearh’^ distinguished from ade¬ 
nocarcinoma of the corpus uteri histologicaIl3^ Kaufmann^® dealing 
with congenital erosions points out that at birth part of the external 
os is often covered with columnar epithelium and that adenocarcinoma 
may arise from buried islands of such cells. Aschofi^ mentions the 
origin of some of these adenocarcinomata from remnants of the Wolffian 
duct but does not think the explanation is adequate. 

These tumours are typical papillarj' adenocarcinomata and spread 
rapidlj'^ and early b}'- infiltration of the cer\dx which often shows no sign 
on the portio. They maj^ produce destruction of the whole cervix 
which forms a hollow cone (Fig. 28). 

' • ' ‘ AUTOPSIES 

Table 7 tabulates the results of 12 autopsies. A comparison ivith 
the fibres of Brunschulg' on 65 autopsies at the Jlemorial Hospital, 
New 1 ork5 shows that our experience of involvement- of the-urinary tract 
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Table 7.— -Post-Mortem Statistics. 


1943-50. 

{12 Cases) 

New York 
Figures. 

65 Cases in 31 
Years. 

Hydroureter & Hydronephrosis 
Unilateral 

3 cases one with Pyonephrosis 58% ■ 

63% 

Bilateral 

Uraemia with raised blood urea 

4 cases 

5 cases 

42% 


Pre-aortic glands involved 

4 cases 

33% 


Bony pelvis involved .. 

I case 

8% 


Infiltration of bladder 

4 cases 

(V.V.F I case) 33% 

1 


Distant metastases Ovary.. 

I Case 


Lung ., 

2 cases 

1 Blood borne 


Spleen 

I case 

Metastases 25% 

1 

Supra¬ 
renal .. 

I case 

Total cases 

j 

i 

Omentum 

I case 

3 


’ Kidneys 

Broncho-tracheal gland 
Infection ; Pelvic Peritoneum 

I case 

1 case 

2 cases “ 

> Total 4 cases 33% 

38% 

General Peritonitis 

2 cases ) 


Ascites 

3 cases 

25% 


Hydrothorax .. 

5 cases 

42% 



and death due to sepsis is approximately the same, Salvatore DiPalma^^ 
in reviewing 124 autopsies considers that sepsis is the most important 
single factor in fatal cases. Brunschwig also stresses the importance of 
malignant involvement of the para-aortic glands which we found in 3 
autopsies.' All authors stress the importance of enlargement of the para- 
metrial and pelvic lymph nodes. Sampson quoted by Ewing^® states 
that in 27 cases he found only 10 in which the para-metrium was free. 
The parametrium may be cancerous while the pelvic nodes are free. It 
has been our experience to find enlarged pelvic lymph nodes showing 
evidence of acute inflammation but no malignant infiltration. Willis 
in 23 autopsies found malignant infiltration of the nodes in twelve. 
Blood stream metastasts is stated by him to have occurred in 23 per cent 
of the fatal cases but Henrikson^® gives a figure of 53 cent ii) treated 
and 27 per cent in untreated cases. Our figure is 25 per cent but in only 
one were there metastases in many organs. In one case there were 
metastases only in the spleen and lung and in another only in the omen¬ 
tum. In the latter case invasion of veins with malignant tissue could 
be seen in the section (Fig. 29), Invasion of veins was observed in 6 
(1%) of the biopsies. In many biopsy sections the retraction of fibrous 
tissue away from islands of cells created a false impression of cells lying 
in vascular spaces. Local infiltration of bones of the pelvis may occur 
in advanced cases (Fig. 5). 


TREATMENT 

j AU the cases in this series \yere treated with a preliminary course of 
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deep X-ray over a period of three weeks followed by intra-uterine and 
intra-vaginal radium application according to a modified Curie technique. 
The swing away from radical surgery to radiation therapy is now being 
tempered by those who feel that infiltrated glands cannot be adequately 
dealt with unless removed surgically. Enlarged infiltrated glands are 
often near the lateral wall of the pelvis and therefore a considerable 
distance from the cervix (Fig, 30). Meigs®^ advocates a retroperitoneal 
dissection following X-ray and radium therapy while Read®® has stated 
very clearly the indications for surgery. Borges® has stated very 
clearly from his experience at the Tata Memorial Hospital, Bombay, 
that he found an indication for surgery in a limited number of cases. 
Nephrostomy for ureteric obstruction was performed on one of our cases* 

DISCUSSION 

Cancer of the cervix is frequently seen in South India and at pre¬ 
sent through lack of education patients come for treatment at a very late 
stage in the disease. The importance ■ of propaganda to encourage 
patients to seek treatment for any disorder of menstrual bleeding cannot 
be overemphasised. Maliphant®® revie%ving 1,200 cases discusses the 
incidence and relative importance of a number of factors. His conclu¬ 
sions have some relevance to our observations. He found however, 
that menopause had occurred in half the cases while in our series 
about one third had passed the menopausal age (average 45 years), 
A comparison with Willis®® figures suggests that in India carcinoma of 
the cervix occurs at an earlier age. Maliphant ®® considered that marri¬ 
age alone doubled the risk of malignancy. Morris and Meigs (quoted 
by Maliphant) found that marriage before 20 was also a significant factor 
which would accord with the Indian practice of early marriage. Mali¬ 
phant contended that the risk varies directly with the number of preg"- 
nancies. We were unable to draw any conclusions from an analysis 
of the number of child-births in our cases. 

Regarding the influence of oestrogens our experience is similar to 
that of other observers that at present there is no direct incriminating 
evidence. The clinical appearance of carcinoma some years after the 
onset of menopause or after the birth of the last child, suggests that 
if the increase of oestrogens in the blood is of etiological importance, its 
effects must have been produced many years before malignancy mani¬ 
fests itself clinically. The recent work on the duration in which car¬ 
cinoma in siUi may remain before spread occurs, is pertinent to this dis¬ 
cussion. The work of Ayre® on the increased oestrogen fixation and 
concentration in infected cervical cancers needs more investigation. 
He also found excess tissue cestrogens in 92 per cent of 50 cervical can¬ 
cers. He found a deficient urinary thiamine content in 86 per cent of 
30 cases of cervical cancer and in only xo per cent of 50 controls. In 
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Indian patients in whom vitamin deficiency is common, the' above 
observation may be of aetiological significance. ,Ayre^ reports. that 
massive doses(of oestrogenic hormone plus large doses of riboflavine 
causes cancer cells to disappear from the vaginal smear. 

The'relation'of chronic cervicitis to carcinoma is stillhotly debated. 
We were unable to come to any conclusions from our cases although it is 
true that the cervix is frequently torn in unattended or badly attended 
cases in India and cervical sepsis and erosion are common. Gagnon’^^ 
claims that the careful treatment of cervicitis is an important measure 
in preventing carcinoma but naively remarks that in over 4,000 cases of 
cervicitis treated symptomatically during a period of 17 jnars, there 
•were no cases of carcinoma. We cannot feel that, this treatment could 
be 100 per cent successful if cervicitis was an important causative factor 
in cancer. Siebert®^ considers that 75 per cent of cases start in an area 
of chronic cervicitis but this figure appears to be unduly high., 

Our figures ragree with Morris and Meigs^® that bleeding is the com¬ 
monest symptom and next to it pain which has usually been regarded 
as a late symptom. They also agree with, the work of Maliphant^^ that 
'there is no close relationship between the duration of symptoms and the 
stage of the carcinoma. 

We agree with Willis®® that a precise grading of the tumours serves 
no useful purpose as there are many mixed histological types and the 
transitional celled group covers a very wide range of patterns. Our 
incidence of adenocarcinoma is lower than that reported by many workers 
but we have rigidly excluded all cases which presented a pseudoadenoid 
■picture as a result of degenerative,changes. 

The autopsy figures suggest that radiation therapy alone cannot 
adequately cope with those cases where glandular infiltration has taken 
place but this is difficult to assess clinically as glandular enlargement 
may be due to infection and not always malignant involvement. 

' I < 

^ SUMMARY 

I. Five hundred and forty-nine cases of carcinoma of the uterus 
diagnosed by biopsy at the Christian Medical College between Jan¬ 
uary 1943 and November 1950 are reviewed. There were 10 cases of 
adenocarcinoma of the corpus uteri, 14 cases of chorionepithelioma and 
525 cases of carcinoma of the cervix uteri. 

' 2. The age incidence is lower than that recorded by workers in 
•America and England. Half the cases occurred between the ages of 30 
and 44. The youngest patient was 19 and the oldest 78., 

[ 3. All the cases were married except one European patient., 

■■ 4.' Nine patients were nulliparous. The number of ipatier\ts with 

'3, 4, 5 and 6 children was about equal. 
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5. Seventy three per cent of the patients came'for treatment five 
years or more after the birth of the last child. ' The longest interval 
was 35 years. 

' 6. In 8 cases (1.5%) carcinoma was associated with pregnancy. 

7. Two cases occurred in association with procidentia. 

8. One case was found in the cervical stump after supravaginal 
hysterectomy for multiple fibromyomata. 

9. ■ Four per cent of the cases occurred in Muslims. The'percentage 
of Muslims attending the gynaecological department for aU diseases 
was 6.3 per cent. 

10. The commonest symptoms were bleeding and leucorrhoea 

per vaginum and lower abdominal pain sometimes radiating down 
the thighs. ' > ' ' 

11. Menopause had occurred in about 1/3 of the cases. 

12. The classification into clinical stages can be very misleading. 

54.6 per cent of the cases were so classified.' 87 per cent of these were 
in either stage III or IV. f 

13. The three histological types as described by Marzloff can also 

be very misleading. ■ Pure spinal 7 per cent and pure spindle 5 per cent 
are small groups while the transitional celled type forms an indefinite 
group with marked histological variation. ■ ' , .' 

14. Adenocarcinoma occurred in 7 cases (1.3%) 

15. Adenoacanthoma was seen in only one case. 

'16. Unusual forms were a scirrhus variety', a basal celled carcinoma 
type, a form like adenoides cystic epithelioma and a small celled variety. 

17. Central degeneration in the centre of islands of cells'gives a 
false impression of adenocarcinoma. ' ' 

JS. Apparent extension of the tumour into thecervicalglandsis prob¬ 
ably the result of malignant transformation of metaplastic epithelium- 

tg. After X-ray therapy sections show huge tumour'giant cells, 
bizarre mitosis and fatty and hydropic degeneration'. ‘ 

20. The amount of the stroma varies greatly. This may be infil¬ 
trated with lymphocytes, neutro'phil polymorphonuclear cells and some¬ 
times numerous eosinophil leucocytes ' 

2x: At autopsy the commonest cause of death is ursemia following 
uretric obstruction. Pelvic infection is the next' most frequent com¬ 
plication. Twelve autopsies are reported. ^ Distant metastases occurred 
in '25 per cent of cases The para-aortic glands were involved in 25 
per cent of cases. In 6 biopsy specimens, veins in the tissue were seen 
to be invaded by malignant cells. 
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SOME OBSERVATIONS <DN THE “ NUTRITIONAL (EDEMA 
. ,■ SYNDROME ”t 

C. Gopalan and V. N. Pahvardhan * 

j- ^ 1/ I , 

We are presenting certain observations about a syndrome of mal- 
uulrition which has received considerable attention in recent years^ 
There has been a good deal of confusion regarding the nomenclature of 
this syndrome.- Cecily-Williams^ who first - described the condition de¬ 
signated it ‘Kwashiorkor,’ an African term which may not be quite ap¬ 
plicable to our Indian cases: The'Gillmans® haver called it ‘Infantile 
Pellagra’ and quite a controversey !has raged over the'appropriateness 
of this name. Trowell® in East Africa has described thd condition under 
the term‘Malignant Malnutrition,’ but on his own showmg, the'disease is 
certainlj^ not so ‘malignant’ as was at onedime believed. Waterlow® has 
called the condition ‘Fatty Liver Disease’ emphasising a" pathological 
finding which may not be the primary or distinctive feature of the disease. 
At the risk of adding to this confusion, we in Coonoor have decided to 
designate the condition'as‘Nutritional Oedema Syndrome,’ because we 
consider none of the names in vogue quite suitable, and because we 
believe that oedema of nutritional origin is the constant, central and 
minimal feature of the disease. i i , > 

Before we proceed further, it may not be out of place here to give a 
short clinical description of the conditihn which we'^intend to discuss. 
The disease is'met with in children of the poorest class,-usually in the 
post-weaning period between the ages of i and 3 years roughly. The 
dietary history invariably reveals that tfie milk intake has been highly 
inadequate for a considerable period before the onset of the complaint, 
the diet consisting mainly of rice gruel. The children present oedema 
of varying degrees of severity but maximal in the dependant parts ; they 
usually suffer from fatty diarrhoea ; the liver may be enlarged and soft; 
the skin of the perineal region and the extremities (particularly at the 
flexures) often shows a peculiar type of change which has been described 
as “crazy-pavement dermatosis”; the hair sometimes shows a coppery- 
red discolouration. The subjects are very apathetic and the voice is often 
hoarse. Ocular manifestations attributable to vitamin A deficiency 
xerosis, Bitot’s spots or keratomalacia—^are frequently present. Angular 

t Paper read before the First Annual Meeting of the Indian Association of 
Pathologists in November 1950, at Agra. 

* Nutrition Research Laboratories, Indian Council of Medical Research, 
Coonoor, South India. 

Our coUeague Dr. P. S. Menon, who has been engaged on this problem will be 
publishing the detailed results elsewhere. This is a general preliminary report. 
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stomatitis and cheilitis are less frequent accompaniments. A striking 
feature in a -majority of cases is the evidence of heavy round .worm 
infestation. 

During the last two years, we have investigated over 70 cases of this 
syndrome and our observations this evening are based on .this material. 
Interesting as our clinical and therapeutic observations are, this is 
hardly the'place to describe them in detail. We shall mainly confine 
ourselves to problems of ‘pathological’ or ‘clinico-pathological’ interest. 
We shall here deal briefly with the hepatic, pancreatic and cutaneous 
changes and also touch on certain biochemical findings of interest. 

liDey ■—We have started doing routine serial liver biopsies in our 
cases only recently and as such our remarks can only be tentative. The 
histological appearance of the liver before (treatment was as,follows. 
The lobular pattern was well maintained. The liver cells were seen to 
be distended by fat and the nuclei were pushed to one side. The sinu¬ 
soids were inconspicuous because of the crowding out by the distended 
cells. The central veins appeared normal and in their normal position. 
Ttie periportal connective tissue was increased to varying degrees,in 
different cases and was markedly cellular, the cells being mostly .lym¬ 
phocytes 'and fibroblasts. In some cases, the periportal connective 
tissue was seen extending from the portal tract in a perilobular fashion. 

Biopsy of the liver repeated after five to six weeks ,of intensive 
high-protein therapy revealed a marked regression in the fatty .change 
but there was no appreciable change in the peri-portal connective tissue 
proliferation. ' We expect that the follow-ups of longer duration which 
we are now attempting, may throw light on the evolution of- the patho¬ 
logical process and-on the possible .relationship .of this, syndrome - to 
portal cirrhosis of adults. We have not been able to substantiate Davies'^ 
claim that the disappearance of fatty change under protein treatment is 
characterised by 'a gradual "retreat of fat from the centre to the peri¬ 
phery”. It is our finding that the .diminution of fat, under protein 
therapy occurs simultaneously over the entire lobule in a uniform manner 
rather than regionally as suggested by Davies.* 

In a few cases, there was also evidence of necrotic changes in groups 
of liver- cells scattered irregularly in the parenchyma; the ceU outlines 
had disintegrated .and the nuclei -had become pyknotic and deep-stain¬ 
ing.- -This evidence of patchy necrosis was particularly noticeable in 
livers with minimal fatty change after high-protein therapy. It was not 
apparent in-livers -with advanced fatty infiltration. It is possible that 
the necrotic changes had become more apparent after the subsidence of 
the fatty-change. On the other hand, it has been claimed by some 
workers that fatty infiltration of the liver inhibits necrosis. 

In conclusion, the predominant and uniform findings in the liver 
in these-cases are fatty infiltration-of the cells and, connective tissue 
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proliferation in the periportal areas. , , 

We have been particularly interested in the histologicahappearance 
of the liver frona the point of view of prognosis. Just at present, there 
are no clinical or biochemical signs which could give us an indication of 
the probable termination of a given case. In our experience, the severity 
of the oedema, the dermatosis, etc., are misleading indications. TroWell® 
has claimed that the severity of fatty infiltration as. judged by the his¬ 
tological appearance was an index of the severity of the case. In our 
limited experience, we found that the degree of fatty infiltration bore 
no relationship to the severity of the oedema or the serum albumin 
level nor did it indicate the prognosis. Under identical treatment we 
have had fatalities among cases showing minimal fatty change and 
recoveries among cases showing extensive fatty infiltration. 

Before concluding the observations on the liver changes, the ques¬ 
tion of the relationship of this syndrome to the condition known as 
infantile biliary cirrhosis may be referred to. We believe that there 
is'no parallelism either with regard to clinical features or from avail¬ 
able evidence, with regard to histopathological features between these 
two conditions. We are, therefore, of the opinion that infantile biliary 
cirrhosis is distinct and different from the nutritional oedema syndrome. 
In Coonoor where we see a fair number of cases of the nutritional oedema 
syndrome, we do not see many cases of infantile biliary cirrhosis. 

Pancreas :—Davies* and Waterlow® have described changes in the 
pancreas in this syndrome and have indeed suggested that these changes 
may well constitute the primary lesion. According to Davies,* the 
pancreas may show in advanced cases: perilobular and periductal 
fibrosis, disappearance of acinar tissue and sometimes even of the islet 
tissue. We have been able to study the pancreatic changes only in one 
case on which we could perform autopsy. The findings were indeed 
striking. The pancreas was hard and resistant to cut. Histological 
examination revealed well-marked perilobular, periductal and inter¬ 
stitial fibrosis and the acinar pattern appeared distorted. The islet 
tissue was not to be seen. 

' The changes in the islet tissue are indeed interesting. A common 
terminal event in our cases which ended fatally, was convulsions; be¬ 
cause of the steatorrhoea we investigated the possibility of tetany in these 
cases but found the serum calcium witbin.normal limits and parenteral 
calcium therapy was of no avail. We hope to investigate the possibi¬ 
lity of a hypoglycsemic basis in these cases because Davies* claims that the 
■ islet tissue actually shows hyperplasia preceding the atrophic change. 

The Dermatosis :—Next we shall proceed to discuss the skin lesion 
which is characteristic of the full-fledged syndrome. This has been 
-called crazy-pavement dermatosis and there has been some confusion 
‘regarding its significance and its relationship to adult pellagrous 
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I’lg. 4. Photomicrograph of liver showing 
fatty infiltration of cells. 
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dermatitis. It was the presence of this dermatosis which suggested the 
term ‘Infantile .Pellagara’ to this S3mdrome. We believe that these skin 
lesions are certainly ‘pellagrous’ in nature but they constitute only an 
incidental and relative^ insignificant complication. 

The skin lesion starts as well-defined black patches over certain 
parts of the body. These patches may vary in size but they have a 
fairly common distribution in all cases—the perineal region, the region 
over the ischial tuberosities and trochanters and the popliteal and cubital 
flexures; in advanced cases the trunk is also affected. Sooner or later 
these black patches crack and separate in large flakes from the subja¬ 
cent skin, 'which appears pale and thin. 

The dermatosis is apparentl5'- different in distribution and evolution 
from adult pellagrous dermatitis. But histological examination reveals 
that in both cases there is the same thickening of the stratum corneum, 
increased pigment in the basal layer, absence of sebaceous glands and 
atrophy of the sweat gland. Crazj'’ pavement dermatosis is thus essen¬ 
tially identical to adult pellagrous dermatitis but clinically it runs a 
more dynamic course. 

As has ahead}'' been mentioned the occurrence or extent of the der¬ 
matosis is no indication of the prognosis of the case. Treatment with 
‘B’ vitamins has been shown to cause regression of the skin change but 
this may aggravate the other manifestations. So in the treatment of 
these cases we concentrate on the supply of adequate quantities of easily 
assimilable proteins and do not rely on sjmthetic \dtamins singly or in 
combination. 

Biochemical Changes :—^We shall next deal with certain chemico- 
pathological aspects of the disease. The plasma proteins as determined 
bj’’ the microkjeldahl method were found to be low, the average in 20 
cases being 3.89 Gm. per cent. After treatment with high-protein 
diet for five to six weeks, there was an appreciable rise in the level of 
plasma proteins, the average level in 18 cases being 7.04 Gm. per cent.- 
Bj' emplojnng the method of fractional precipitation we are now deter¬ 
mining the levels of the albumin and globulin fractions before and after, 
treatment. The results obtained so far indicate that the fall in plasma 
proteins involves both the albumin and globulin fractions, but the fall 
in plasma albumin is more pronounced. It is interesting that the glo¬ 
bulin level in these cases of protein deficiencj'’ was actually lower than 
normal and that under treatment there was a rise in the level of both the 
albumin and globulin fractions. Much confusion stUl surrounds the 
subject of the actual significance of the serum globulin level. High 
values for serum globulin have been reported in adult cases of protein 
deficiencj' among Africans, while among African children suffering from 
malnutrition, the reported values for serum globulin are either normal 
pr subnormal in a majority of cases. How far the high serum globulin- 
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of African cases of malnutrition is the result of associated parasitic in- ■ 
festation is a very important consideration. A suggestive observation 
in this connection is that the rise in globulin in th6se cases is mainly 
attributable to the gamma fraction, which is mainly concerned with 
immunity response. There seems no reason to expect that in an un¬ 
complicated case of protein deficiency the globulin fraction may rise. 

It is, however, necessary that these plasma protein figures are inter¬ 
preted with caution. The changes in plasma volume in oedema and the 
effect of high-protein treatment thereon, are bound to cause apparent 
fluctuations in the plasma protein level. Lusk has shown that there is 
hydrsemia in hunger oedema and Dent has shown that with high-pro¬ 
tein therapy this hydrremia is reversed. How far the low serum protein 
level seen before treatment is the result of hydrsemia and how far the 
rise in serum protein after treatment is the effect of reduction of plasma 
volume are still moot questions. This aspect of the problem seems 
to have been completely missed by all the workers who have commented 
on the serum protein figure in this disease. 

Lipase and Esterase :—We have already indicated that lesions of 
the pancreas constitute an important pathological feature of the disease. 
Vaghelyi’ has reported that in protein deficiency the exocrine activity 
of the pancreas suffers owing to degenerative changes in the acini. As 
biochemical proof of this Vaghelyi'^ has shown that the concentration of 
some pancreatic enzyme in the serum of patients with this disease was 
low and that it was restored to normal after high-protein diet therapy. 
We have investigated this question with regard to two enzymes—^plasma 
lipase and plasma esterase. The plasma lipase was determined by the 
method of Goldstein et al^ and plasma esterase by that of Cherry and 
Crandall.^ In 17 cases before treatment the average plasma lipase 
Value was 37.2 units. After high-protein therapy there was a marked 
ri&e in plasma lipase values in aU cases, the average in 20 cases being 
X44.3 units per 100 c.c. If, as is generally believed, the plasma lipase 
originates in the pancreas, the two values before treatment may be indi¬ 
cative of deficient pancreatic function or of defective absorption or of 
bo'th: Recently, some doubt has been thrown by Seligman and Nachlas®. 
on the specificity of plasma lipase estimations by the method which uses 
tributj'^rin as the substrate—^which is the method we had adopted. We 
are reinvestigating this question in the light of this observation and. 
vVould, therefore, refrain from drawing conclusive figures for the present. 

' We also found a low plasma esterase value in our cases before treat¬ 
ment and a distinct rise after treatment. The average plasma esterase 
value in 21 cases before treatment was 77.7 units per 100’c.c, and in 22 
bases after treatment 161.1 units per 100 c.c. Low plasma'.esterase' 
values suggest a deficient liver function. Apart from the abnormal histo¬ 
logical picture ‘presented by the livers in nutritional oedema-' syndromes,' 
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Holmes and Trowell® have demonstrated failure of liver cells from biopsy 
specimens, to store gtycogen in the presence of liberal amounts of glucose. 
Wat’erlow® has foimd lowered choline esterase acthdt}^ of biops}^ speci¬ 
mens of the hver in two cases. In the light of these observations, the 
appreciable difference in our plasma esterase values in the same cases 
before and after treatment appear significant. But the very wide range 
of figures deprives them of diagnostic utility. We hope, however, that 
they may be of help in assessing the prognosis and therapeutic response 
of cases. Studies aimed at correlating biopsy findings with biochemical 
findings may, we expect, throw further light on the true significance 
of the histopathological and biochemical findings which we .have dis¬ 
cussed above. 

CONCLUSION 

We have attempted to cover a rather wide field in these few minutes. 
The problems presented by the disease which we have called Nutritional 
Oedema Syndrome are so multifarious and multisided that we have not 
been able to avoid several important gaps in this paper. For instance 
we have not discussed the significance of the anaemia or the steatorrhoea 
which are important features of the disease. We have omitted the 
consideration of the important question of the pathogenesis of cedema, 
which has been engaging our attention in Coonoor. We have also-not 
raised the fascinating and important question of the stiological role of 
roimd worm infestation in this disease—a subject on which we have 
already obtained some interesting evidence in our laboratories. 
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FALSE POSITIVE SEROLOGICAL REACTIONS FOR SYPHILISf 

Balbir Singh * 

The problem of biologic false positive serological reactions for sy¬ 
philis has not assumed as much importance in our countr^r as in America 
u here food handlers, pregnant women, those who intend to marry, indivi¬ 
duals called up for service or released from the army and tliose emploj^ed 
in certain industries have to get themselves serologically tested ; it is 
however a matter of sufficient concern, for the pathologists who are 
responsible for these tests in laboratories attached to teaching institutions 
or in the laboratories of the Armed Forces, as many a time the tests are 
asked for just to exclude syphilis though there is no suspicion on clinical 
grounds and some of these patients are suffering from diseases that give 
rise to false positive serological reactions. 

Elimination of these reactions is of great importance to an indivi¬ 
dual because of the social and psychological tragedies this diagnosis 
sometimes precipitates. It is important to the state as it involves 
heavy expenditure to treat for syphilis a large number of cases who are 
really not suffering from it. Kahn® estimated 65,000 such cases in 
America on the basis of 0.05 per cent false positive serological reactions 
found in his test during the official evaluation studies. I should not 
be much surprised if the false positive rate of most laboratories in India 
is much higher. 

Observations on false positive serological reactions for syphilis were, 
in fact, made soon after Wassermann had published his original techni¬ 
que for the complement fixation test. It was observed in Wassermann’s 
laboratory that the sera of some monkeys gave a positive result. Nei- 
sser’s monograph on the pathology and therapy of syphilis published in 
igii (that is five years after the publication of the Wassermann reaction) 
included a chapter by Bruck on the Wassermann reaction in non-syphili¬ 
tic individuals. He referred in that chapter to false positive fractions 
observed by other workers in yaws, leprosy, trypanosomiasis, malaria 
and to a lesser extent in some other diseases. 

There has been a gradual uncovering of the diseases giving rise to 
non-specific reactions. Stokes^® listed seventy-three such diseases on 
the basis of personal observations and reports by other workers. This 
ever increasing list of the clinical conditions causing false positive re¬ 
actions, normal individuals showing biologic false positive reactions and 
the duration of these reactions varying from a few days to several years 

t Paper read before the First Annual Meeting of the Indian Association of 
Pathologists in November 1950 at Agra. 

» Department of Bacteriology, Irwin Hospital, New Delhi. 
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or a life time, have shaken the confidence of the present day syphilolo- 
gist’s in a positive report. It is no longer considered justified to label 
somebody as syphilitic on the basis of only a positive serological test for 
syphilis. 

With a view to determine the factor or factors responsible for these 
reactions the sera of animals were examined by some workers and they 
reported false positive reactions in various animals, viz., rabbits, horses, 
cows, sheep and chicken. 

Others demonstrated non-specific reactions by variously modifying 
the sera, the antigen or the technique of the test. Their work did not 
■ clarify the paradoxical problem of the serology of syphilis except that it 
showed that there were many substances, viz., dehydrating agents like 
alcohol and various electrolytes including acids and various salts that 
could flocculate the antigen suspension. These substances are so com¬ 
monly found in any laboratory that it was considered necessary to ex¬ 
clude the possibility of a false positive serological reaction due to ad¬ 
ventitious material in the antigen suspension before labelling the reac¬ 
tion as biologic false positive. 

Kahn® and his co-workers showed precipitation in mixtures of 
non-syphilitic serum and antigen suspension by ultramicroscopic stud¬ 
ies though it was not visible to the naked eye. It was concluded by 
them that precipitation took place in mixtures of non-syphilitic serum 
and antigen suspension but not to the same degree as in mixtures of sy¬ 
philitic serum and antigen suspension. If the antigen was slightly 
modified, the aggregates with the non-syphilitic serum could become 
big enough so tha t they would be visible to the naked eye and could become 
even bigger than those produced by mixtures of syphilitic serum and the 
standard Kahn antigen. They further concluded that the precipitation 
reaction as a result of mixing serum and the antigen suspension was not 
limited to syphilitic sera. The basic reaction was a biologic manifesta¬ 
tion found universally amongst animals and human beings and the 
modern serological tests could be so modified as to give positive reaction 
indiscriminately in the absence of syphilis. The universal reaction 
suggested that it might have something to do with the false positive 
reactions given by serodiagnostic tests and it also emphasised the fact 
that in the serology of syphilis we were dealing with a test which was 
primarily not specific for syphilis. Further work by Kahn® showed that 
precipitation with sera of animals was more marked at 1° C. than at 37° C. 

, This observation was applied to sera from individuals who were presum¬ 
ed to be showing biologic false positive reactions. It was found that 
positively reacting serum of non-syphilitic human beings behaved like 
positively reacting serum of non-syphilitic animals. This type of be¬ 
haviour by non-syphilitic sera was called by Kahn, “General biologic 
(false positive) type of reaction", and he proposed a test which he called 
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'verification test’ on the basis of these observations, to differentiate 
false positive reactions from syphilitic reactions. Unfortunately apprai¬ 
sal of this test by independent workers showed some inconsistencies. 
They concluded that the test was of help in some cases, as for example, 
when the complement fixation test was negative and the Kahn test was 
positive but it unexpectedly showed a general biologic type of reaction 
in patients with known syphilis and a syphilitic type of reaction in some 
non-syphilitic. On the basis of further Work he proposed another veri¬ 
fication test called the triple quantitative test. But this test also was 
not confirmed by others. Efforts have been made by numerous workers 
to produce an antigen with improved specificity, i.e., an antigen which 
does not give false positive reactions. Consequently several different 
tests or techniques came into existence but none of them is free from 
false positive serological• reactions or has a hundred percent specific 
sensitivity. Antigens prepared from cultures of Spirochceta pallida were 
investigated. Variable results were reported by different workers. 
Kolmer’ and his co-workers showed that in addition to the antibodies 
for the SpiroclicBta pallida there is an antibody especially for S. micro- 
dentium found naturally in a large percentage of normal non-syphilitic 
sera. This is a group antibody and results in a large percentage of non- 
• specific complement fixation reactions with the antigen of SpirochcBta 
pallida. It was also concluded at the Washington serological conference 

■ in 1940 that the so called specific antigens gave false positive reactions, 
-The general consensus of opinion has been that spirochaetal antigens are 
-inferior to alcoholic tissue extracts re-enforced with cholesterol. 

During the present decade however, research in improving the 
• antigen produced some important results. Mary Pangborn^^ of the 

- New York State, Health Department, isolated a phospholipid from the 

- alcoholic heart extract. This purified phospholipid along with lecithin 
"•'and cholesterol has already proved to be a more sensitive antigen for 

both the complement fixation and the precipitation tests, than the alco¬ 
holic heart extract. It was hoped that this antigen would eliminate 
false positive reactions. This hope however was not justified, though it 
has been claimed that cardiolipin antigens show a smaller number of 
false results. 

- • - Some immunological aspects of the reagin or the antibody in the 

■ syphilitic sera fixing complement or the flocculating antigen in preci- 
•' pitation tests were also studied but they did not help to clarify the pro- 
■’blem'_of false positive reactions. Nelson and Mayer® published last 

•year a technique to identify antibodies produced in syphilitic infection 
by immobihsation of virulent Treponema pallidum in viiro. They used 
virulent .cultures of T. palliduni, separated from the testis of a rabbit 
previously inoculated intratesticularly. Antigen prepared from a 

- suspension of these -spirochsEtes when mixed with syphilitic serum in tb? 
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presence of guinea-pig serum immobilised the spirochetes. Normal 
human serum did not" show antibodies which could immobihse the Tre^- 
oiiema pallidum. Unfortunately such a test will not be within the scope 
of every laboratory unless live cultures of spirochetes are made available 
from a central laboratory. . 

Most promising however has been the work of Neurath^°, and his 
co-workers. They isolated the immune bodies or antibodies from the 
serum in the form of euglobulins and set up a precipitation test with the 
euglobulin solution in the presence or absence of crude albumen solu¬ 
tion. They found that the albumen solution inhibited the serological 
activity of euglobulin fractions derived from human sera showing false 
positive reactions. It is a rather complicated procedure for an ordinary 
laboratory but it is hoped that these workers will be able to produce a 
simpler method on the same basis to differentiate syphilitic from non¬ 
specific reactions. 

INCIDENCE OF FAI.SE POSITIVE REACTIONS 

, Normal and apparently healthy individuals ;—Eagle’s^ figures were 
I in 4000 amongst 40,540 college students tested by him in 1941. Greene, 
Breazeale and Andes® found i. 66 per cent positive or doubtful amongst 
5,000 college students during the same year. After these reports no other 
survey has been reported but a number of individual cases have been 
reported and the present consensus of opinion amongst clinicians of long 
standing in America is that they are now meeting a larger number of 
cases in which they have sufficient reasons to doubt the positive sero¬ 
logical report. They are not sure whether the increase is real or is a 
relative one in relation to syphilitic patients as more patients are now 
becoming seronegative because of modern antisyphilitic treatment than 
they did under the old regime. Some of these clinicians are questioning 
'the high prevalence figure for syphilis among Negroes as most of them 
show no evidence of a primary lesion and nor is there an equally high 
frequency rate of congenital syphilis amongst them. Recently an in- 
' quiry was instituted to -study the high incidence of positive serological 
tests for syphilis in the absence of clinical manifestations amongst the 
Indians of Guatemala. There are similar communities 'elsewhere -in 
America to whom this investigation is likely to be extended if any useful 
- information comes forward from the inquiry at Guatemala. 

DISEASES AND OTHER CONDITIONS RESPONSIBLE FOR FALSE POSITIVE 

, REACTIONS 

. ^ Begel and Pmta :—^As these diseases-are caused by organisms 
indistin^ishable from the Spiroch<sla pallida and-also respond to anti- 
syphilitic therapy, the positive serological reactions amongst them 
should not be considered false for aU practical purposes. Moreover 
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• they are of importance only in the localities where they are endemic. 

Leprosy False positive reactions in leprosy are of practical im¬ 
portance to the clinicians in India as most of them must have known 
cases of leprosy that were labelled and treated as sjT)hilis on the basis 
of positive serological tests. It is not possible to go into the wide variety 
of figures reported by different workers, but, survey conducted by us at 
the Leper hospital, Colombo, Ceylon, showed positive or doubtful W.R, 
and/or Kahn test in 51.56per cent in both lepromatous and neural cases 
of leprosy. The Wassermann reaction was positive or doubtful in 40.3 
per cent and the Kahn test was positive or doubtful in 43.1 per cent. It 
has been believed by some clinicians that the Kahn test does not give 
. false positive reactions in leprosy. This belief was obviously based on 
the work of Yagle and Kolmer published in 1923. Their observations 
were based on a small series of sera and were not confirmed by latter 
Workers. Some workers reported a lower percentage of positive Kahn 
tests in leprosy than of the W. R. during the twenties. This might be 
due to the low sensitivity of the Kahn antigen at that stage. 

Malaria :—This disease is important as a cause of false positive 
serological reactions because it is so prevalent in India and specimens of 
blood for serological tests are often received in laboratories attached to 
hospitals from patients suffering from ‘fevers” or “P.U.O.” or sometime 
after they have suffered from fever. There have been reports varying 
from flat negative to 100.0 per cent. Most of the recent workers how¬ 
ever have reported false positive reactions in malaria and those working 
on induced malaria, especially if they had facilities to examine blood 
frequently, reported percentages as high as 100.0 at one stage or other of 
the disease. A survey conducted by me during the time I was in charge 
of the army serological laboratory in Ceylon showed positive W. R. 
and/or Kahn test in 38.6 per cent of 122 cases investigated. The 
corrected positive rate for malaria was 27.3 per cent, as 11.3 per cent of 
the hospital population not suffering from malaria showed positive 
W.R. and/or Kahn tests. The proportion of false positive reactions 
was the same with the Wassermann reaction and the Kahn test. Temp¬ 
erature had no relation to false positive serological tests. In fact 
those reactions were observed by those who investigated false positive 
reactions in induced malaria before the onset of fever in some cases. 
Most false positive results were observed by me at the end of the first 
week but one case had a doubtful and another had a positive W.R. on 
the 26th and 30th day respectively. 

Eosinophilia :—False positive reactions in eosinophilia were first 
pointed out by Greval.^ I was able to study serological tests in 16 
•cases of eosinophilia. The combination of a positive Wassermann with 
, a negative or doubtful Kahn was a characteristic feature of these reac¬ 
tions. Eosinophils below 16.0 per cent were not associated with false 
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positive reactions but four out of five cases that had a 30.3 or higher 
percentage of eosinophils showed false positive serological tests. 

Small pox vaccination :—During the last war a number of reports 
on false positive reactions after small pox vaccinations were published. 
Observations on 42 cases were recorded by me in the army serological 
centre. 14.3 per cent showed positive or doubtful W. R. and/or Kahn 
test. These reactions were observed only in those who showed .noji- 
inunune or accelerated reaction and disappeared usually in two months 
time but persisted up to four months in some cases. 

Pneumonia and respiratory infections ;—^These are mentioned as 
important causes of false positive serological reactions by most American 
authorities. I have no figures to quote from my own work except 
that lobar pneumonia showed a higher percentage of positive or doubt¬ 
ful results than the rest of the hospital population. The other cases 
with respiratory symptoms that repeatedly showed positive or doubtful 
W. R. and/or Kahn test in the absence of clinical evidence were diagnos¬ 
ed ultimately as tropical eosinophilia. 

Primary atypical pneumonia ;—^There were a number of reports 
on false positive serological reactions for syphilis in primary atypical 
pneumonia during the last war. 

Tuberculosis :—There have been varied reports. Evidence that 
appears to be reliable was brought forward by Dunner and Mayer^ who 
did post mortem examinations on twelve out of thirty one-cases showing 
presumably false positive reactions. None of them showed any evidence 
of syphilis. They observed n egative serological reactions changing to 
positive with the advance of the disease. Observations made by me.in 
the army serological centre in Ceylon showed no conclusive evidence of 
false positive reactions in pulmonary tuberculosis except that a Ceylon¬ 
ese boy, eight years old, admitted to Chest hospital, Colombo had posi¬ 
tive serological tests on repeated examinations. He showed no stigma 
of congenital syphilis, nor was there any evidence of the disease in his 
family history. 

Other conditions'. —Infectious mononucleosis, rat bite fever, lympho¬ 
granuloma venereum, relapsing fever, kala-azar and lupus erythematosis 
are other important diseases mentioned as causes of false positive sero¬ 
logical reactions. Acute exanthemata like measles, chicken pox and 
scarlet fever, natural or induced fever, subacute bacterial endocarditis, 
leptospirosis and typhus fever are some of the other diseases in which 
false positive reactions have been reported. 

CONCLUSION 

I have briefly gone over the recent progress made in differentiating 
false positive serological reactions from true reactions! I have men¬ 
tioned the incidence of these reactions in normal and apparently non- 
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syphilitic individuals and in diseases which I had the opportunity to 
investigate. Those of you who are interested in the procedure that j^ou 
should follow in a suspected case of biologic false positive may please 
■ refer to an article by Moore, Eagle and Mohr.® Briefly, they.recom- 
=-mend that one should witlihold treatment and carr}'' out a prolonged 
serological follow-up for weeks or months. It is preferable to do quan¬ 
titative tests as a falling titre without treatment means a false positive 
reaction. If the titre is sustained or increases it is not likely to be a false 
positive reaction. Low titres are more often associated with non-spe¬ 
cific reactions. It is useful to test the serum by more than one technique 
preferably including a complement fixation test. If both complement 
fixation and flocculation tests are positive it is likely that the condition 
is syphilitic. This however should not convey, to you that a’serum, 
positive with multiple tests must be syphilitic. A positive complement 
fixation test associated with a negative flocculation test is likely to be 
false positive except in patients who have had prolonged anti-syphilitic 
treatment after acquired syphilis. The test may be duplicated in the 
same laboratory or may be done in more than one laboratory as no 
technician can claim absolute perfection in serological tests. The 
classical example of 14 per cent false results observed in the .Copenhagen 
conference where only masters of the art, i.e., author serologists were 
’ invited, should convince anybody of the inevitability of the false positive 
results in serological tests for syphilis. 

Kahn verification tests may be done but they are not absolutely 
reliable. Neurath’s euglobulin inhibition method should be tried if faci¬ 
lities are available. 
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CHOLERA TOXIN ON RABBIT KIDNEY 

S. N. De, J. K. Sarkar and B. P. Tribedi * ' 

The pathology of cholera has not yet been properly understoodi 
and some of the previous workers have not j'^et been able to explain the 
signs and symptoms. In this paper we wish to present part of our work 
on the general pathology of cholera toxin in the rabbit, a more 
complete account of which will be communicated later. 

The second subculture of a recently isolated epidemic Inaba strain 
of Vibrio cholercB has been used to prepare the toxic material. A washed 
sahne suspension of a twenty four hours’ agar culture is prepared and 
diluted so that i c.mm. contains about loo million organisms. The 
vibrios are killed by exposure to heat in a water bath at 56° C for 15 
minutes. This preparation consists of the dead organisms and its toxic 
effects can be attributed to the endotoxin of the vibrios. Hence we have 
conveniently referred to the preparation as cholera toxin throughout. 

An intraperitoneal injection of i c.c. /Kg. of this suspension is found 
to be the minimum lethal dose for rabbits (weight = i to 1.5 Kg.) which 
regularly die in about two hours. There is a progressive fall of blood 
pressure until death. Haemoconcentration as determind by measure¬ 
ment of haemoglobin percentage, red cell count and packed cell volume of 
venous blood, is also progressive. These changes are shown in Table I 
and Fig. I. 


Table i Effect of intraperitoneal injection of minimum lethal doic of cholera toxin 
on blood and blood pressure of rabbit-average of 7 experiments Arrow indicotet 
time of injection. 


j before 

after 


1 

1 hour. 

+ i hour. 

1 +I hour. 

+ 1 Jhour. 

+ 2 hours. 

B. P. (mm. Hg.) 

69 

60 

1 42 

30 

15 

Hb. (per cent) 

107 

106 

1 0'^ 

no j 

113 

8.1 

R.B.C. (millions /c.mm.) 

7.2 


8.4 


P.r.V. (per cent.) 

37 

• • 

1 

1 

40 


At autopsy the cut surface of the kidneys shows a very pale cortex 
and a vivid purple medulla. This appearance is ver}^ striking and is 
seen in six of the seven animals injected with the above dose. The rea¬ 
son for such gross appearance of the experimental kidney becomes 
obvious when we study thick frozen sections of the same, stained by 
Pickworth’s method. This shows up only those blood vessels which 
contain blood and the vascular pattern is brought out like a beautiful 


* Department of Pathology, hledical College, Calcutta. 
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Fig. 1. Effect of I. P. injection of 
m.l.d. (ic.c.) of cholera endo¬ 
toxin on blood and blood pres¬ 
sure of rabbit—average of 7 
’ rabbit expts. Arrow indi¬ 
cates time of injection. 


etching. Unfortunately the stain fades very soon. By this method 
it can be demonstrated that in the experimental kidneys there is an 
ischaemia of the cortical glomeruli and poor vascularity around the cor¬ 
tical tubules. This picture is constant and most marked in the most ' 
superficial cortex while deeper down it is variable. In its extreme 
form only the juxta-meduUary glomeruli escape this ischaemia and from 
their efferents numerous pencils of prominent vessels are seen passing 
down the pyramids. 

In thin sections, stained with haematoxylin and eosin, the congestion 
of the medulla is quite apparent and the limbs and loops of Henle situat¬ 
ed here exhibit marked cloudy swelling of the epithelium while the 
collecting tubules are comparatively healthy. There is no evidence of 
casts, pigmented or nonpigmented, in the lumen. The juxta-meduUary 
glomeruli in the boundary zone and the adjacent vessels are rich in red 
blood cells,—the Bowman’s capsule and tubular lumina are widely 
open and the periglomerular convoluted tubules both proximal' and 
distal, exhibit cloudy swelling. The main cortical glomeruli usually ‘ 
show the absence of red blood cells and so do the larger vessels. The 
capsular space and the tubular lumina in this situation are almost non¬ 
existent suggesting absence of any urine in them. All the periglomerular 
tubules here, present a strikingly healthy appearance of the lining epi¬ 
thelium. 

Thus we see that with one minimum lethal dose of the toxic pre¬ 
paration the blood laden with the toxin is more or less pervented from 
reaching the main cortical bed. So the cortical tubules appear healthy, ’ 
and we also find evidence of absence of urine formation. On the other 
hand the congested medulla and the boundary zone have borne the brunt 
of the toxin diverted along wth the blood from the cortex. 

We have also tried the intraperitoneal injection of:—‘ 

(i) killed suspension of V. cholerce —sublethal dose (0.75 cc; /Kg.)' 
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(2) killed, suspension oi V. cholsfcs —liea.vy lethal dose (3.0 cc./ 

Kg.) 

(3) kiUed suspension of B. typhosus—suhlethal dose (i cc. /Kg.) 

I c.mm. = 300 millions of bacteria) 

{4) killed suspension of B. typhosus—heavy lethal dose (5 cc./ 
Kg.) I c.mm. = 300 millions of bacteria). 

(5) sterile normal saline (icc. /Kg.) 

We have found that the cortical ischaemia and its escape from the 
effect of the toxin are found only with the first of these methods, namely, 
the injection of sublethal dose of cholera toxin. With the second, third and 
fourth methods, this mechanism has failed and the blood laden with the 
toxin has found a free passage to the cortex which therefore appears con¬ 
gested macroscopically, and under the microscope exhibits congestion 
of the glomeruli, which are packed with red blood cells, distension of 
Bowman’s capsule and of tubular lumina and advanced cloudy swelling 
of the periglomerular convoluted tubules. 

Thus with a moderate sublethal dose and with a minimum lethal 
dose of cholera toxin there is evidence of varying degrees of diversion of 
the renal blood flow from the cortex to the medulla. This appears 
to serve three purposes :— 

(1) most of the cortical glomeruli are put out of commission, ^ 

formation of urine is diminished, and further loss of body 
fluid is prevented. 

(2) most of the toxin is diverted to the medulla, the vital glo¬ 

meruli and the valuable periglomerular tubules get a 
chance to escape the action of the toxin and , 

(3) the ischsmic cortex is likely to produce V. E. M. (vaso-ex- 

citor material) and renin which tends to combat the fall 
of blood jpressure—not always with success. 

We have also seen that with a larger dose of cholera toxin, this 
mechanism fails and with typhoid toxin either in fatal or in sublethal 
doses, this mechanism does not come into play at all. 

Study of kidneys from cases of human cholera in the light of these 
experimental findings will be very illuminating and is now being con¬ 
ducted by one of us in the Nilratan Sarkar Medical College, Calcutta, 
The cut surface of such a human kidney also presents a pale cortex and 
congested medulla and this appearance is strongly suggestive of the 
occurrence of the same shunting mechanism in such cases. It may be 
that in those cholera cases that recover after the stage of shock and 
Olivia, this protective mechanism has been successful. In those that 
lapse later into the stage of post-choleric uraemia, there has been irre¬ 
versible toxic and/or ischcemic damage of the cortical parenchyma— 
either due to failure of this mechanism from a large amount of the toxin 
or due to too long a duration of the ischemia. ^ 



HELMINTHIC ANTlGENSt 
A short note on a new antigen 
P. V. Gharpurc * 

There have been concentrated' efforts on the study of immunological 
reactions in helminthic diseases. Antigens used have consisted of dif¬ 
ferent stages in the life cycle of helminths—eggs, immature or mature 
eggs cultivated in the. laboratory, developed embryos, larvae at various 
stages of development and the adults. Tissues of hosts other than man 
have also been used. The use of adults for the preparation of antigen 
has -been tackled in greater detail. The whole adult, different tissues 
without regard, to their embrjmnic origin and tissues with identical 
embryonic origin, - have been used as antigens for preparing anti-sera. 

A .good- deal of study has been aimed at immunological specificity of 
organs and’tissues. ■ ' ^ . 

Canning^ (1929) chose Ascarts on account of the simplicity .of its 
structure. By preparing anti-sera in rabbits for different tissues of the 
Ascarts, Canning carried out precipitin reactions with his antigens. He 
concluded that the tissues of Ascarts lumhricoides are more or less specific. 

• The available literature on the immunological studies is so extensive 
as to need a good deal of space to review it. It is however worth noting 
that all antigens used have been derived from tissues either of the para¬ 
sites or of the hosts or from cultural forms. If it is true that immunity 
reactions in vitro are possible so long as the parasite in the host is alive, 
the idea of using tissues of parasites as an antigen needs careful scrutiny. 
In most parasitic infections it is true that immunity .reactions fail soon 
after the death of the parasite in the host. It is therefore not too spe¬ 
culative to presume that the antigen is elaborated by the parasite as a 
result of-its metabolism. It is on these lines that this work was under¬ 
taken. 

While studying the life of the Ascarts outside the body of th6 hu¬ 
man host, the question of the possibility of an antigenic substance being 
elaborated- by the parasites in- the .fluid medium, was taken up. After 
using different types of fluid media, theisimplest one consisting of;so-, 
dium chloride solution, approximately 0.6 per cent was. used., The, 
fluid when used was'in a sterile condition to-start with.' Adults with 
active movements were collected in the autopsy room and washed with 
tap water-and finally with sterile saline.and kept in a clear wide shallow 
jar’in 0.6 per cent saline. The edge of the.jar was vaselined and the lidj 
slipped on. 

t Paper read before the' First Annual Meeting of the Indian Association of 
Pathologists on 25th November, 1950 at Agra. , . . 

• .From the Pathology School, Grant Medical College, Bombay 8. ; . , 



330 


THE INDIAN JOURNAL OF MEDICAL SCIENCES 


Selection of sexes was not done. The worms were watched and the 
very sluggish ones were discarded for fear of death and subsequent 
maceration. Maceration is bound to give off somatic substances com¬ 
parable to tissue antigen. 

The majority of worms survive over two weeks. Generally ten 
to twenty worms were kept at a time in a vessel 9" in diameter and 4" 
deep, the fluid used was not changed; 9-11 days were allowed and 
the worms removed. 25 c.c. of the fluid were collected in a glass capsule 
and allowed to evaporate. A thin layer of toluol was kept on the fluid. 
When the material was about to dry it was transferred to a agate mor¬ 
tar and rubbed. When all the fluid was lost in the process of rubbing, 
a few drops of ethyl alcohol were poured and ground again. Finally 
the material was suspended in 2.5 c.c. of sterile distilled water. It was 
this material that has been used for the detecting of an antigen. 

Gould^ (1945) suggested that a precipitin reaction is the most suit¬ 
able one for the immunological study in relation to helminths. Boyd^ 
(1947) favours the ring test. 

The tests with the present material were carried out in capillaries 
about I m.’m. in diameter and three inches long. Serum and the anti¬ 
gen were allowed to come in contact and the line of junction observed. 
First reading was done at the end of 30 minutes and final after four 
hours at room temperature. A milky ring was accepted as positive. 
Dilution of i in 5 to i in 160 were done. Six capillaries were used for 
each test. 

The significant positive test was observed with the sera of para¬ 
sitised hosts with I in 80 and rarely in i in 160 dilutions. 

In control sera, occasionally, positive reactions were observed but 
not above i in 20 dilution. 

This reaction, it is presumed, gave evidence that the worms during 
the extra corporal life were capable of elaborating a substance or subs¬ 
tances antigenic in nature as determined, by vitro tests. 

The object of this work is to throw light on the manner of the pro¬ 
duction of antigens by worms in the host. It is presumed that the 
helminths elaborate the antigens in and around their habitat. Taking 
the intestinal parasites, one should expect antigens in the contents of 
the bowel. These preliminary observations are reported as it is felt 
that in this communication there is a concept different to those put forth 
by previous workers. 

Our definition of antigen is so changing as to make the work o 
studying substances alleged to be antigenic very much more compli¬ 
cated from a chemical point of view. 

There are two matters which still require careful consideration 
(f) possibihty of eggs being discharged by the female. This wou 
convert the antigen to an egg-embrj'o-larva-antigen. It is true some 
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eggs do occur in the material. These can be removed by filtration and 
light centrifugalisation. It is impossible to presume an egg-free fluid 
unless one uses male worms only, (ii) The possibility of desquamated 
cuticle-tissue in the fluid. This is inevitable, 
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SULPiioNAMiDES AND AcuTE TONSILLITIS, a Controlled experiment in a Royal Air 

Force Communit}^ Macdonald, F.C,, and Watson, I.H.; B.iSI.J. 1 : 323-326, 

1951- 5 tables, i reference. 

This experiment was begun with the verj^ simple idea of attempting to find 
out whether sulphonamides were efficient and economically reasonable drugs to 
use in the treatment of acute throats, in particular under Service conditions. For 
the sake of convenience in control, the term acute throat was restricted to cases in 
which there was a frank inflammation of the tonsils. For this study S2 consecutive 
cases of acute tonsillitis were selected and divided into two equal parts in random 
manner. One-half of the cases were given 50 tablets, 0.5 Gm. each of sulphatriad 
and the other half received an equal number of lactose tablets identical in appear¬ 
ance to the former. All the patients were treated by rest in bed and given copious 
fluids to drink. Analysis of the clinical records revealed no difference between the 
controls and treated cases in the speed of recovery from various sj’mptoms. How¬ 
ever, the medical officer-in-charge was able to make an estimate of the goodness of 
cure which had a significant relationship to administration of sulphatriad. This 
experiment thus shows that the routine administration of sulphonamides to patients 
ivith acute throats cannot be supported by the results observed by these authors. 

Eric Coelho. 

Lysivane and Artane in the Treatment of Parkinsonism ; Garai, O.: The 

Lancet, 1 ; 429-432, 1951 ; 2 tables and 6 references. 

The author has observed the comparative value of lysivane and artane in 
Parkinsonism ; 51 cases received artane, 43 received lysivane and 24 had both com¬ 
pounds at different periods. All the patients were treated previously in most cases 
with the solanaceous group of drugs. 

38 patients out of 51 who were treated with artane sho-wed improvement; thus 
the improvement rate in the present series was 74.5 per cent. Post-encephalitic 
cases required and tolerated higher doses of artane ; many cases required 60 to 100 
mg. of artane daily though the average dose was 50 mg. a day. 31 of the patients 
treated with lysivane 150 mg^. to 500 mg. daily showed some degree of improvement; 
the percentage of improvement in this series was 72. The improvement obtained 
with artane was somewhat greater than that with lysivane. Artane brought about 
a feeling of well-being which was potentiated by addition of amphetamine to many 
post-encephalitic cases, hlost of 24 patients who received both lysivane and artane, 
preferred artane ; even then a few were decidedly better wth lysivane. Both artane 
and lysivane reduce the rigidity more than the tremor though the tremors do be¬ 
come less ivith these drugs. Both the drugs reduce the number and duration of 
oculogyric crisis. The present study group included idiopathic, post-encephalitic 
and arteriosclerotic types of Parkinsonism. 

Lysivane is closely related chemically to phenergan and diparcol and all three 
drugs are phenothiazine derivatives ; they block the transmission of impulses tlrrough 
the autonomic ganglia. Among the toxic effects of lysivane, giddiness, dryness of 
the mouth, depersonalization, nausea and vomiting were common and 9 of ^4 
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patients who complained of these side effects had to discontinue the drug due to 
these unbearable side effects. Other side effects were blurred vision, increased 
rigidity, weakness of the legs, epigastric pain, drowsiness, increased tremor, slurred 
speech, ataxia and flushing of the face. Artane which is trihexj-phenidyl and a piper- 
dyl compound, is less antispasmodic, antisialogogic, mydriatic and cardio-vagal 
inhibitor than atropine. Though 19 patients complained of side effects of 
artane, in only 3 was it necessarj- to discontinue the treatment. The s^miptoms 
produced by artane were trir-ial and less severe than those seen rvith lysivane. 

X. J. Kothari. 


Radio-active Iodine in the Treat.ment of Hyperthyroidism : McCullagh, 

E.P. and Richards. C.E.: Arch. Int. Med. 87 ; 4-16, 1951 ; 2 figs. 12 

tables, and 6 references. 

The authors treated 203 patients of toxic diffuse goiter and 7S patients of 
nodular goiter with li®'. The age range in the first group had been from 7 to 74 
years while that in the latter group varied from 34 to 76 years. The treatment with 
I'®* was selected usually because of old age, poor cardiac status, failure to maintain 
a remission after prophyl or methyl thiouracil therapy or aversion to surgical inter¬ 
vention. The diagnosis was based on clinical judgement, B.M.R., cholesterol deter¬ 
minations and I*®* tracer uptake studies. The dose given initially was 4 millicuries 
for a gland of 30 Gm. and i millicurie for each additional 10 Gm. of the gland. The 
patients with toxic nodular gland required a much higher dose ; the average total 
dose was 34 millicuries in this group. The patients were called after an interval of 
two months; if the B.'M.R. was above 30 per cent half the initial dose of I®*® was 
administered. Of the patients whose condition was in remission, 65 per cent re¬ 
quired only one dose, 20 per cent two doses and only 7 per cent required 3,4 or 5 
doses. Only four of the 203 patients were known to have continued ht-perthy- 
roidism six or more months after the treatment was begun. The only complication 
observed in 19 patients was that of myxoedema. 1®’® had no effect in the prevention 
of exophthalmos. Out of 78 patients with nodular goitre, 18 or 23 per cent were still 
hyperthj-roid ; these patients were treated over a period of two to ten months vrith 
doses totalling as high as 68 millicuries ; one patient who required 105 millicuries, 
was normal in 15 months. Ro case of hj-pothj-roidism in a patient having toxic 
adenoma treated nith radio active iodine, was observed. 


N. J. Kothari. 


Therapy IN Psychomotor Epilepsy ; Forster, F.M,; J.A.M.A.. 145 : 211-215, 

^ 951 : 4 tables and 12 references. 

In this article the author has given an idea of the comparative value of standard 
drugs like dilantin and phenobarbital and the recent drug phenyacetylurea (phenu- 
rone) in the treatment of psychomotor epilepsy. Psychomotor seizures are charac¬ 
terized by purposeful but irrelevant motor and/or psychic activity- lasting from one 
to five or more minutes ; they may occur in combinations with other tj-pes of sei¬ 
zures, and begin with upper gastrointestinal phenomena or uncinate fits. Gowers 
described such seizures as attacks of automatism foUovving slight convulsions; 
according to Lennox ct af they form a different entity-; Jasper, Gibbs el al. by their 
E.E.G. studies have proved their focal discharge from the temporal lobe. 

Nineteen patients with psychomotor attacks and associated grand mal and 
six with psychomotor attacks alone were treated by the author vv-ith dilantin. 
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phenobarbital, mesantoin or with their combinations. 14 of 19 and 3 out of Gin 
the above mentioned group improved i^-ith the standard therapy. The age of onset 
had no effect on the therapeutic results. 10 patients’had the duration of disease 
for less than 10 years and 15 had it for more than 10 years ; 8 improved in the first 
instance and 9 in the latter instance. ' 

Out of 27 patients treated with phenyacetylurea, 8 were free from seizures or 
nearly so with the standard drugs administered previously ; 13 out of 19 patients who 
received phenyacetylurea i .5 to 3.5 Gm. a day, became seizure free but four mani¬ 
fested so severe a depression as to discontinue the drug. In all, 9 out of 19 were 
seizure-free and without any side effects like depression, anorexia, vomiting, and 
haematemesis. The age of onset, the duration of the disorder and the multiplicit)' 
of seizures bore no relation to therapy. 

In one patient temporal lobotomy and in four, excision of the tip of the the 
left temporal lobe under the control of E.E.G. were performed. The surgical proce¬ 
dure resulted in complete relief in only one case; the other cases had temporary 
relief and the drug therapy had to be continued later on to control the seizures. 

H. J. Kothari. 


Gargles, Mathers, R. P. The Pract. 166 ; 293-295, 1951 

The author on enquiring among general practitioners as to their use of gargles, 
learned that most of them use one form of gargle for all conditions. In this article 
he outlines the value of gargles. 

A gargle is an aqueous solution intended for use as a prophylactic or in treat¬ 
ment of an affection of the throat. Prophylactic gargles are no longer prescribed 
now as their antiseptic value is very slight, if any; it does not penetrate the crypts 
of the tonsils nor does it reach the lateral or posterior walls or the lower part of the 
pharynx. Alkaline gargles are used to dissolve and clear away the thick mucus, 
soothe the throat in acute pharyngitis and acute tonsillitis. The gargles should 
be used as hot as can be tolerated. The simplest form of an alkaline gargle is plain 
sodium bicarbonate, a teaspoonful in a tumbler of hot water. Glycothymoline 
(the compound of glycerine of thymol B.P.C.) diluted in water makes a. pleasant 
form of alkaline gargle. Antiseptic gargles which have a deodorizing action are of 
great value in the treatment of sloughing conditions like malignant disease of the 
pharynx or fauces occurring after radiotherapy or diathermy. Potassium perman¬ 
ganate 2 gr. in 10 ounces of water forms harmless compounds with foul smelling 
gases and liquids and acts as an efficient deodorizer, i oz. of glycerine of carbolic 
acid diluted in 20 ounces of water is likewise beneficial. Free chlorine is sometimes 
used for its deodorizing action. The prescription is as follows : 


Potassium chlorate .. 

.. gr. 

200 

Hydrochloric acid .. 

.. gr. 

40 

Distilled water 

.. oz. 

20 

Dilute mth equal parts of water. 




The use of astringent gargles to shrink the elongated uvula has fallen into 
disuse since it is now known that the underlying cause is an irritative or allergic 
condition. The astringent drugs in common use are alum and tannic acid. The 
glycerine of either in the strength of i to 8 ounces of water makes a useful gargle. 
Both drugs may be prescribed. 


Alum .. 



.. gr. 

60 

Tannic acid .. 

• • 


• • gr. 

80 

Distilled water to 



oz. 

ro 


A desertspoonful diluted with water. 
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A gargle used for syphilitic lesions of the mouth and pharynx, was a mixture of 
potassium chlorate, So gr., in black lotion, 8 ounces. This was diluted rvith equal 
parts of water.' 

Eric Coelho, " 

Tuberculous Meningitis, Results of Treatment with Streptomycin and 
Intrathecal Sulphetrone, Calnan, W.L. and Rubie, J.; B.M.J. 1 ; 792- 
793 . 1951- 

The authors report a controlled trial of intrathecal sulphetrone in addition to 
streptomycin for tuberculous meningitis. The dose of sulphetrone administered 
intrathecally was 200 rag. daily. The toxic effects encountered were convulsions 
in 5 cases, excessive head retraction and opisthotonos in 7 cases, mental symptoms 
in 3 cases and cyanosis in i case. In 5 patients the reactions were so severe as to 
necessitate an interruption of treatment. Observation for a minimum of 12 months 
showed a survival rate of 58 per cent which was the same as in the control group. 
The authors came to the conclusion that sulphetrone when injected intrathecally 
in combination with streptomycin treatment, was of no value in the treatment of 
tuberculous meningitis. 

Eric Coelho. 


Hormones of the Syjipathetic Nervous Sy.«tem and the Adrenal Medulla, 

Von Euler, U.S.; B.M.J. 1 ; 105-108, 1951; i table, and 42 references. 

Elliot in 1905 put forward the hypothesis of neurohumoral transmission uf 
nerve impulses, which was proved in 1921 when an adrenaline-like substance was 
isolated by Loewi, Cannon and Uridil on stimulation of sympathetic nerves. How¬ 
ever a stimulation of sympathetic nerves produced inhibitory and excitatory actions, 
which necessitated the assumption of two different active substances sympathin I 
and E. It was pointed out by Barger and Dale in 19 ii that the non-methylated 
ethanolamino base, nor-adrenaline might be responsible for excitatory reactions 
and he proved in T947 that the substance liberated on sympathetic nerve stimula¬ 
tion was nor-adrenaline. 

Nor-adrenaline is formed by the action of a dccarbolating enzyme on dihydroxy- 
phenylalanine ; the intermediary product is hydroxytyramine. It shows greater 
resistance to oxidation than the adrenaline; it is inactivated by an amine oxidase 
and ,a catechol oxidase and is excreted in the urine partly in the pure form. It is 
held by some that nor-adrenaline is the precursor of adrenaline but the reflex vas¬ 
cular effects produced by nor-adrenaline rule out such a view. Nor-adrenaline is 
distributed in every organ having adrenergic nerve fibres; it is the dominating 
adrenergic hormone ; it is present in small amounts in venous blood of man and 
animals. Both nor-adrenaline and adrenaline are found in the adrenal extracts 
but the relative amount of these two vary in different species and in the same indi¬ 
vidual at different times. Nor-adrenaline and adrenaline can be estimated by 
biological or by colorimetric methods, 

Nor-adrenaline has weaker inhibitory effect on the smooth muscle than that 
of adrenaline but on contracting uterus nor-adrenaline is more active than adrena¬ 
line. Adrenaline causes rise in systolic pressure and vasodilatation with the re¬ 
sulting increase in the minute volume while nor-adrenaline causes a parallel rise 
in systolic and diastolic pressure, bradycardia and vasoconstriction leaving the 
minute volume of the heart unchanged. Coronary arteries and intestinal vessels 
have vaso-dilating effect with nor-adrenaline. Nor-adrenaline has smaller 
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vasoconstrictor action on the renal blood flow than adrenaline. Thus many fea¬ 
tures of the hypertension are consistent with an action of nor-adrenaline. The calo- 
rigenic action of nor-adrenaline is less than that of adrenaline which naturally is 
more glycaemic in its action and more active in the formation of lactic acid. Adre¬ 
naline is six times more active than nor-adrenaline in liberation of cortical hormon¬ 
es, Adrenaline causes anxiety, irritation and discomfort, none of which are caused 
by nor-adrenaline. Thus nor-adrenaline is less toxic and better suited for comba¬ 
ting low-blood pressure due to shock; it may be administered with advantage as 
an infusion. Nor-adrenaline is the sympathetic neuro-ergone for general sbrvice 
while adrenaline acts as an adjuvant for more special purposes like metabolic 
actions. 


N. J, Kothari. 


Psycho-physiologic Relationships of Asthma and Urticaria to Mental 

Illness : Funtenstein, D.H. : Psycho-Somatic Medicine, 12 : 377-3S5 

1950 ; 7 figures and 31 references. 

The first to draw the attention to the effect of emotion on asthmatic attacks 
was Hippocrates. The importance of emotional factor in asthma has been stressed 
by various workers of psychosomatic medicine ; a number of cases have been report- 
ed in which a mental illness was substituted for asthma ; the low incidence of asthma 
in mental institutions has been well known ; the patients suffering from psychosis 
or anxiety state are free from the attacks of asthma during their psychotic phase. 
Because of this intriguing relationship between asthma and psychosis, the author 
carried out tests on 7 patients with asthma and one patient with urticaria, to as¬ 
certain changes if any in their autonomic nervous system during the psychotic 
phase. After complete physical and mental examination, on the first day i cc. of 
normal saline was injected intravenously: on the second day 0.05 mg. epine¬ 
phrine hydrochloride dissolved in 0.5 cc. of distilled water was administered 
intravenously ; on the third day 10 mg. of mecholyl was injected intramuscularly, 
the blood pressure readings were taken frequently and followed till it returned to 
normal. Three patients who were in psychotic phase of their illness showed marked 
increase in the sympathetic nervous system activity and the recovery from the effect 
of mecholyl was rapid ; the asthmatic attack precipitated by mecholyl was of a 
short duration and mild in nature. When these patients were in their non-psychotic 
phase the effects of mecholyl were not easily overcome ; the asthmatic attack was 
of severe intensity and sustained. In the fourth patient the results were similar 
to those observed above except that there was elevated blood pressure during the 
psychotic phase of his illness. In the remaining two cases, the results with the 
mecholyl test were similar to those observed above but with the epinephrine injection 
there was precipitation of anxiety which was increased with electro-convulsive 
therapy. 

The same tests were conducted in one patient suffering from urticaria. When 
the patient was free from the psychotic phase, the effects of injection of mecholyl 
were quickly overcome but during the psychotic phase “cholinergic urticaria’ 
induced by mecholyl could not be easily overcome. Whenever the patient exhi¬ 
bited paranoid activity or anxiety state, the attacks of urticaria were precipitated ; 
-the same phenomenon happened by exposure to heat and cold or on administration 
of mecholyl. Thus the emotional problem has a bearing on the release of acetyl¬ 
choline from cholinergic nerve fibres, which leads to the formation of urticaria. 


N. J. Kothari, 
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Cojiparative Results in Seizure Control using phenobarbital, dilantin 
AND mesantoin ; Rusldn D. B., The American Journal oi Psychiatrs% 107 ; ’ 
415-421, 1950 ; 4 figures and r table. 

The author studied the effects of plicnobarbitone, dilantin and mesantoin 
on 53 patients, with a total of 3015 seizures for the year 1947. The group was divided 
into three parts, 18 into two subgroups and 17 into third ; the subgrouping was 
based on successfully balancing individual seizure records of individuals and 
subgroups. 19 patients experienced toxic reactions from mesantoin ; 9 patients 
had toxic reactions from dilantin and in only 5 of the 17 patients was there a reaction 
to,both mesantoin and dilantin taken together; 3 patients tolerated the drug 
separately but experienced toxic reaction when mesantoin and dilantin were given 
in combination. No patient who received phenobarbitone experienced any toxic 
reaction. Phenobarbitone was the final drug of choice for as many as the total 
number of patients receiving either dilantin or mesantoin. The percentage of 
patients controlled by phenobarbital or dilantin and penobarbital combination 
was 65 per cent; by adding mesantoin as a supplement to phenobarbital the per¬ 
centage was increased to 75 per cent of the total group, leaving only 25 per cent 
of the patients controlled by dilantin alone, mesantoin alone and a combination 
of phenobarbitone, dilantin and mesantoin. All the three drugs used in combi¬ 
nation or individually resulted in improvement of 49 of the total 53 patients. The 
effective anticonvulsant action of mesantoin when used alone was double that of 
dilantin while it was. one-fifth of dilantin-phenobarbitone combination when 
mesantoin-phenobarbifone combination was used. Mesantoin in this study proved 
twice as toxic as dilantin. The conclusion frofn the present study leads us tb 
phenobarbitone as effective an anticonvulsant drug as mesantoin and dilantin 
and with hardly any toxic effects which are so common with the latter two drugs,' 
which may be used as supplementary or only occasionally as substitute drugs to 
phenobarbital therapy. In the discussion Dr. Doolittle recommends phenobar¬ 
bital and J gr. caffeine combination, particularly in petit-mal manifestations along 
with grand-mal seizures. 

N. J. Kothari. ’ 

Liquefaction of Exudates : The Lancet, 2 : 807-808, 1950, 12 references. 

Various drugs have been tried in the liquefaction of exudates. Streptokinase 
and streptodornase, enzymes derived from streptococci A, have been experimented, 
with by Tibet and colleagues, cruder preparations of these enzymes by Cathie, 
dcsoxyribonuclease from the pancrease of the ox by Armstrong and White, a 
detergent to a solution of antibiotic by Grace and Bryson, and finally trypsin by 
Reiser and his colleagues. Streptokinase and streptodornase have a fibrolytic 
activity and cause the disappearance of extracellular desoxyribonucleic acid and 
degenerating cell nuclei from purulent exudates, without interfering with the acti¬ 
vities of living leucocytes. Cathie obtained excellent result.s in patients with 
tubercular meningitis by using streptomycin wdth crude preparations of strepto¬ 
coccal enzymes. Dcsoxyribonuclease in vRro is highly active and liquefies the 
fibrils in the sputum. It has no toxic action when injected intrapleurally or in- 
trathecally. When a solution of penicillin containing 10,000 units—20,000 units 
per c.c. with o. i per cent of a detergent, is instilled locally for four to ten days, the 
detergent causes disintegration of pus, blood clot and other debris and its action 
is hke that of dcsoxyribonuclease. -The detergent may have an irritant effect locally. 
The use of highly, purified trjpsin has been reported from the Armour Laboratories. 
The tuberculous empyema cavity washed out with a solution of trvpsin daily for 
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seven to ten days, removes all the debris and leaves the cavity clean and sterile. 
It is hoped that with the discovery of these new liquefying agents, the problem of 
fibrosis and adhesions would be solved ; antibiotics will have assess to many or¬ 
ganisms which are usually walled off by the fibrin formation. These enzymes 
are antigenic and ma}- give rise to sensitization. Removal of fibrin in an immediate 
post-operative period has the danger of ha:morrhage. 

N. J. Kothari 


SURGERY 

Experience with Postoperative Temperatures above io8°F. Mangiardi J., 

Am. Jour. Surg. 81 : 189-191, 1951. 

Patients can survive temperatures above loS^F with full recovery if properly 
treated. Experimental work shows that living tissue does not become irreversibly 
damaged until the temperature reaches ii5°F. The author tries to show that if 
these patients can be tided over the temperature crisis, they will have more time to 
combat diseases and a certain number would survive who would otherwise be lost. 

In extreme hyperpyrexia there is a markedly raised basal metabolic rate, 
-f 50 to + 75 in severe cases. Such a sudden increase in metabolism puts a severe 
strain on the resources of the body. Oxygen is supplied with difficulty for it has 
been shown that the oxygen tension of arterial b’ood is materially reduced in cases 
of high fever. The pulse is increased to 5 to 10 beats per minute for each degree 
rise in temperature (F). Later the pulse rate is so rapid that cardiac output falls, 
and so does the blood pressure. Blood volume diminishes due to water loss by skin 
and lungs, this leads to hiEmoconcentration and peripheral failure. Progressive 
dehydration and high metabolic rate increases the body temperature and consti¬ 
tutes a vicious circle. The ganglion cells of the central nervous system shrink. 
There is early rise of blood sugar due to release of sugar from the liver with hyper¬ 
secretion of insulin and adrenaline. The liver function becomes deficient as a result 
of the hyperpyrexia itself and jaundice and liver failure has been noted following 
hyperpyrexia. When the liver is depleted of glycogen, disaster is at hand; proteins 
and fats are burned up and ketonuria occurs. Death finally occurs due to failure 
to supply the colossal demands for oxygen fuel and water together with profound 
changes in blood chemistry and blood volume. 

In combating these ill effects two principles must be kept in view, i. reduction 
of the temperature 2. keeping the patient alive while the temperature is being 
reduced. 

Reduction of temperature—Augment the loss of heat from the skin by mois¬ 
tening the body and allowing fans to play upon the body. Ice is placed in the 
axillffi, groins, and neck over the large blood vessels in an attempt to cool the cir¬ 
culating blood. This is continued until the temperature drops to I02°F; there¬ 
after no positive effort is made to reduce the fever since these patients stand sudden 
changes of temperature poorly and the change may be irreversible. 

Keeping the patient alive—Nasal oxygen is administered, water and isotonic 
saline is given, the amount and rate depending upon the individual case. In 
addition the author has used continuous intravenous infusions of 50 per cent glucose 
in distilled water for the duration of the temperature crisis to supply large amounts 
of glucose as quickly as possible as fuel and to spare depletion of the liver. Re¬ 
peated intravenous injections of 50 per cent glucose are not as satisfactory as conti¬ 
nuous, as much of the sugar is excreted by the kidneys without being used andfurther 
increasing the dehydration. The author believes that continuous infusion of 50 
per cent glucose given rapidly accounted in large measure for the successes reported 

by him, , ; ' 
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He reports 3 cases in wliicli this treatment was used. In the first case there 
wasasevere postoperative thyroid crisisinawomanof forty-four years. The tem¬ 
perature was over iio°F and pulse rate over 160 per minute and the patient was 
comatose. The above treatment was given ivith continuous infusion of 600 cc. of 50 
percent glucose. The temperature remained unrecordable for one hour and then sud¬ 
denly dropped to io 7°F. After 3 hours it was io3°F and after four hours it was 
ioo°F. The patient recovered and was discharged on the eleventh postoperative 
day quite well. 

The second case was that of a girl with peritonitis after an appendicular per¬ 
foration. In spite of penicillin and streptomycin and drainage the temperature 
shot un to over i io°F the patient became comatose and the pulse and blood pressure 
were unrecordable. The above treatment was given with 250 cc. of 50 per cent 
glucose. After 30 minutes the tempeature was ioc)°F per rectum, after one hour 
io6°F and after four hours 99°F. A stormy postoperative course ensued, but the 
patient made an eventual recovery. This case proves the point that given a chance 
to survive the temperature crisis, the patient is given time to fight the underlying 
disease. 

E. J. Borges. 


Cardiac Arrest, Anderson, R.M., Schoch, W.G. and Faxon, H.H.; New England 

Journal of Medicine, 243 : 905-908, 1950. 

The authors record a case of cardiac arrest during operation which was saved 
by cardiac massage. Within the last decade several such cases have been recorded. 
Few patients can survive the anoxia of the brain produced by more than three 
minutes of cardiac standstill. It is necessary therefore that the anaesthetist must 
recognise or suspect the condition and notify the surgeon. It should be empha¬ 
sised that cardiac massage from below the intact diaphragm against the chest wall 
is far less efficient than grasping the heart either through an opening in the diaph¬ 
ragm or in the chest wall and compressing it between the thumb and the fingers. 
The rate of compression should be at least sixty times a minute to achieve the most 
e.fiicient blood flow. A small emergency kit of instruments to open the abdomen 
or thorax should always be present and plainly marked in a central position in the 
operating room in the event that no other instruments are available when circulatory 
arrest occurs. Electrical equipment for serial defibrillation should be ready if 
possible. It is also recommended that a syringe containing 9.5 cc. of procaine in a 
1 per cent solution and 0.5 cc. of epinephrine (1; 1000) should always be available 
in a central location for intravenous or intracardiac injection. 

Case Report. G.L.M.retired 78 year old clerk was admitted to the hospital for the 
first time on May 4, 1949 with symptoms and signs strongly suggestive of a stone in 
the region of the gall-bladder. The patient had a blood pressure of 190/80 and also 
gave a history of a cardio-vascular accident 5 years before the present illness. The 
diagnosis of a cardiac consultant with regard to the heart condition was : hyperten¬ 
sive heart disease with a systolic murmur possibly due to dilatation of the aorta 
or aortic stenosis. The electrocardiogram showed marked left ventricular hyper¬ 
trophy and strain. The patient, in his opinion, was not a very good operative risk, 
but at best he was not in cardiac failure. The patient underwent an operation of 
cholecystectomy and choledochostomy. He withstood the operation well. 48 
hours after operation, the patient was found with cold clammy skin and complaining 
of burning pain under the manubrium. The heart rate was irregular suggesting 
fibrillation. The electrocardiogram was suggestive of anterior infarction. He was 
treated nith digitalis and quinidine. Slight abdominal distension was first noted 
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on the fifth post-operative day and fluctuated considerably in degrees for tlie next 
few days. On clinical and roentgen examination, a diagnosis of small bowel obstruc¬ 
tion was made. Re-exploration of the abdomen was done eleven days after the first 
operation under endotracheal ether anaisthcsia. When the abdomen was opened, 
the omentum was found adherent to the bed of the gall bladder with fairly dense 
adhesions. The surgeon had just begun to free the adhesions, when suddenly the 
anassthetist noticed that the blood pressure was not obtainable. This was half 
an hour after the operation was started. The surgeon was asked to feel for aortic 
pulsation and he found that none was present. He was encouraged to open the 
left leaf of the diaphragm. The heart was found pulseless and flabby and the sur¬ 
geon began to squeeze the heart an estimated stroke of 6o per minute. During tliis 
time an intravenous injection of 9.5 cc. of procaine in i per cent solution and o. 5 cc. 
of epinephrine (1 : looo) was given through a 3-way stopcock in the tubing and 
pumped along by refilling the same syringe from the infusion bottle. ^Yithin 30 
seconds of the time that cardiac massage was started there was an occasional sponta¬ 
neous contraction of the ventricles, between the artificial strokes and about one 
minute later regular spontaneous rhythm was resumed. Within 30 seconds of the 
beginning of spontaneous cardiac action, the pulse could be obtained at So, and the 
blood pressure at 240/110. Shortly after the appearance of the pulse and blood 
pressure, spontaneous respirations were obtained at 20 per minute. The respira¬ 
tions had all this time been maintained by artificial contraction of the breathing 
bag. Since the obstruction of the small bowel was almost complete, it was con-' 
sidered advisable to continue the operation. There was a fall in blood pressure 
during the course of the operation, and this was combated with the subcutaneous 
injection of 3 minims of Neo-synephrin in i per cent solution. Electrocardiogra¬ 
phic studies were also made in all the leads. At the end of the operation, the 
patient's colour was good and the amesthesia had lightened to such an extent that 
the patient was swallowing. The patient was fully conscious and talking two hours 
after the end of the .operation. There was no evidence that his mental processes 
were any different than they had been pre-operatively. Recovery from this opera¬ 
tion in other respects was also uneventful. 

B. G. Faria. 


PEDIATRICS 

Immunization Procedures in Infancy, Miller, J.J., Postgraduate Medicine 
9 : 160-163, 1951. 

Combined immunization of infants against diphtheria, pertussis, and tetanus 
has been simplified due to three factors ; (i) enhancement of antigenicity of toxoids 
and vaccines by adjuvants like alum, aluminum hydroxide, and aluminum phos¬ 
phate ; (2) purification and concentration of toxoids, and (3) employment of mixtures 
of both toxoids with Hemophilus pertussis vaccine. Precipitated or adsorbed 
toxoid vaccines result in superior immunity when compared with fluid (neither 
adsorbed nor precipitated) mixtures ; with the latter however, immunization is 
accomplished more rapidly. 

With precipitated or adsorbed toxoid vaccine for routine immunization, three 
injections of 0.5 cc. each at intervals of not less than a month are recommended ; 

longerintervais though permissbledelaytheattainmentofimmunity against pertiKssis 

though it may finally result in higher diphtheria and tetanus antitoxin levels. The 
total number of killed H. peitussis recommended is 40,000 million. When rapid 
primary immunization against pertussis and/or diphtheria is required, flui 
triple antigen should be used; three injections at intervals of tivo to four weeks 
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are given, the dose depending on the manufacturer’s instructions. In this case 
the total dose of H. pertussis should not be less thah 80,000 million. 

In the author’s opinion, immunization should start at the third month, with 
the first recall.(or ‘booster”) injection one year after completion of the course; 
should immunization be started after the 6th month, the first recall can be given 
two years'after the course has been completed ; the dose at these recall injections 
should be ,0.5 cc. of the precipitated or adsorbed mixture. Thereafter, recall in¬ 
jections are necessary every 3 years, smaller doses being safely used. The author 
discontinues the use of the mixed antigen when the child reaches the age of ,10 to 
12 years as reactions to the diphtheria toxoid component are severe ; triennial in¬ 
jections of tetanus toxoid are however continued. Intimate exposure to a case of 
tetanus, diphtheria or pertussis is an indication for an emergency ‘booster’ of the 
respective vaccine, the ‘fluid’ product being preferred ; 10,000 million H. perhissis 
is recommended if the exposure occurs a year after the last combined antigen, the 
doses of the other two depend on the manufacturer’s instructions. 

A few precautions are mentioned. Only well babies and well children should 
be injected. The injection must not be given in the presence of any illness or in a 
child %vith known cerebral damage. Asthmatic children and children with histories 
of febrile convulsions should be given at first a fractional dose. The volume of the 
second injection is decreased by o. i cc. if somnolence occurred after the first; fever 
is treated by aspirin after the injection. During epidemics of poliomyelitis all 
injections are postponed. 

The author recommends primary smallpox vaccination any time d.uring the 
first year. The vaccine should be stored at a temperature below 32°F at all times, 
failure to do so decreases the likelihood of a ‘take.’“ 


F. A. Nazaketh. 


NOTIFICATION 

Raptakos Medical Research Board 

AWARD OF FELLOWSHIPS. 

The Raptakos Medical Research Board will consider applications for , the 
award of Fellowships for research work in recognized institutions on Medical and 
Allied subjects. 

The awards normally consist of Rs. 3,000 per year for a Fellowship and Rs. 750 
per year towards special equipment or chemicals. 

Applications should be forwarded through the guides, under whom research 
work will be carrmd out, and the Head of the Institution. , 

The applications should be accompanied by six copies of a brief statement 
o the research project and the comments of the guide regarding the suitability 
of the project and the facilities existing at the Institution. 

or should have an M.B.B.S., or M.Sc., degree or its equivalent 

ot less than 2 years’ experience in research work after B.Sc. The awards are 
made annually and may be renewed on the basis of satisfactory progress. . • . 

Applications for Grants for the year commencing ist January, 1952, should 
T ^ Secretary, Raptakos Medical Research Board, C/o Raptakos, Brett Co.-, 
Btd., Dr. Annie Besant Road, Worli, Bombay—rS, before ist September,* 19^1' 
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THE PROBABLE ROLE OF THE HILSA FISH. HILSA ILISHA (HAM) 
IN MAINTAINING CHOLERA ENDEMICITY IN INDIA 

C. G. Pandit * and Sundar Lai Hora t 
iMTRODUCTrON 

The study of factor or factors governing the endemicity of cholera 
in India has engaged the attention of Indian workers for many years. 
Attempts were directed to provide answers to two main questions, 
namely, (i) where does the infection persist in the inter-epidemic periods, 
and (2) does the cholera vibrio live quietly in tanks or other water 
only to assume pathogenicity under favourable conditions, or does it 
maintain itself in the individual, producing perhaps, a mild gastro¬ 
intestinal upset which goes unnoticed ? Do such sub-clinical infections 
constitute a link between two outbreaks of cholera, say, in a village? 

It may be profitable to summarize the results of investigations 
which had been undertaken in recent years. As regards the “ carrier 
state,” either in convalescents or healthy contacts, the evidence avail¬ 
able so far goes to show that it is of a very short duration, especially 
so in healthy contacts. Examinations of water-sources, e.g., tanks, 
canals and rivers, have shown that the presence of cholera vibrios is 
noted in these, only in the presence of an epidemic of cholera in the vici- 
mty and not otherwise. During inter-epidemic periods, therefore, it 
would appear that with the techmques at present available for investi¬ 
gation, cholera vibrios caimot be demonstrated in the environment of 
the population. The recent work in the' Cauvery Delta has not provided, 
so fm, any evidence that sub-clinical infection exists in the population 
during inter-epidemic periods. 

It is customary to prepare a forecast of cholera incidence for the 
ensuing year on the basis of the available data of the past 25 years or 
more. Such a forecast also brings out the chro nological order of the spread 
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of the disease in the areas concerned. The forecasts are, to a certain 
extent, valid because they are based on the general trends of cholera 
mortality during those years. However, in view of the changed socio¬ 
economic conditions and acceleration in the modes of transport during 
the past several decades, as well as the activities of the Pubhc Health 
Departments during recent years, including attempts at large scale 
immunisations, it would be logical to assume that the overall cholera 
picture should have altered to some extent at least, particularly in respect 
of the chronology of the epidemics. This has not happened. The basic 
factors, therefore, which would contribute towards the maintenance 
of endemicity in an area have remained obscure so far. 

As stated by Taylor ^ (1940), the problem of primary importance 
in the epidemiology of cholera is the existence of areas in which cholera 
is permanently present. The status of several areas in the country 
from the point of view of their en’demicity has recently been investigated 
by Swaroop (in manuscript) and certain areas, which can be regarded 
as truly endemic, have now been demarcated. This study, however 
has not added materially to our knowledge concerning the factors 
governing endemicity. In view of the results recorded above, it would 
‘appear to be necessary to look for other reservoirs of infection besides 
water-sources and human population. The question was fully discuss¬ 
ed by the joint OIHP/WHO Study Group in Cholera during their 
'third session in New Delhi. The Group made the following recommen¬ 
dations :—“ Following the Japanese work on infected fish and disse¬ 
mination of cholera through that source, and in view of the possibility 
that fish infected With cholera vibrios could infect Water supplies, further 
investigations' on the role of fish and other aquatic fauna 'and their 
'potential danger in infecting water supplies should be made.” 

It was this directive that brought the two authors of this note to¬ 
gether in Calcutta for a preliminary discussion of the problem in aU its 
' aspects. Dr. S. Swaroop, Professor of Statistics, AU-India Institute ‘ 
of Hygiene and Public Health, Calcutta, was also present at the prelimi¬ 
nary discussion. The data collected by Dr. Swaroop was examined in 
detail. The study of the map of endemicity of cholera in India, repro¬ 
duced here, (Fig. i) showing the river systems and the degree 'of ende¬ 
micity based on the average incidence of 45 years of lowest' cholera 
mortality during the period 1901-1945, clearly showed that if any one 
fish could be regarded as the “ reservoir of infection ” it could be the 
Hilsa fish, map of whose fishery in India is given here (Fig. 2) for com¬ 
parison with Swaroop’s map of the endemicity of cholera in India 
referred to above. In our general discussion the known facts concern¬ 
ing the cholera endemicity in India and the present state of knowledge 
concerning the Hilsa fisheries in India were briefly reviewed. It was, 
indeed, interesting to note that during this, as well as in our subsequent 
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Fig. 2. Distribution and intensity of Hilse fishery along rivers and coasts 














Fig. 5. The surface salinity of the 
Bay of Bengal (Mar.-May) 


Fig. 6. The surface salinitj' of the 
Bay of Bengal (Jan.-Aug.) 
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discussions, some of the major characteristics relating to the prevalence- 
of cholera in India in endemic areas could be explained fairly closely^ 
with the knowledge so far available, though meagre, regarding the 
ecology and life history of Hilsa. It appears to us that such a close- 
correlation could not be a mereicoincidence. This discussion, therefore;, 
brought out the necessity of investigating the probability of Hilsa fish, 
as a “ reservoir of infection ” for the cholera vibrio. In the following 
account we set forth the observations which have led us to the conclu¬ 
sion stated above. 

Cholera endemicity and Hilsa Fishery 

From the reading of the map prepared by Swaroop on the en¬ 
demicity of cholera, the following important points emerge for consi- 
d.eration;— 

1. There are distinct areas of high endemicity in India which 

are separated from one another and are located in the 
deltaic.regions of the rivers falling into the Bay of Bengal; 

2. The extent of each such area is correlated with the size of 

the delta and therefore, the main focus lies in the very 
extensive Ganges-Brahmaputra delta; 

3. The inland focus lies along the Ganges in Bihar and United- 

Provinces where the large Himalayan rivers, such as 
the Kosi, the Gandak, the Sone, the Gogra, and the Gomti,. 
join the Ganges river and at their mouths fan out in del¬ 
taic formation; 

4. The estuaries of the three rivers of Orissa, namely, the Bara- 

balang, the Svamrekha and the Mahanadi, along with the 
Chilka Lake area form one united focus ; 

5. The endemic areas of the Godavari, the Kistna and the 

Cauvery are mostly restricted to the deltaic regions below 
the respective anicuts or in the areas irrigated by a system 
of canals issuing from the anicuts; 

6. The Bengal focus sends out two hom-like extensions into the 

Sylhet District of East Bengal and along the Brahma¬ 
putra river; 

7. The West coast is free from endemic areas and even the 

\ deltas of the Indus, Narbada and Tapti do not show any 

records of endemicity. 

The Hilsa fish of India is essentially a brackish water species, cor¬ 
responding in its migratory movements to the American Shad or the 
European Herring. In the Ganges and the Brahmaputra, where there. 
are no protective engineering works and the annual floods are heavy 
and regular, the Hilsa ascends in the Ganges as high up as Kanpur and. 
Agra and in the Brahmaputra as far as Goalpara. During flood the. 
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•extensive Bheel areas of Sylhet become connected with the river system 
and receive copious supphes of Hilsa. The movement of Hilsa in the 
-Mahanadi, Godavari, Edstna and Cauvery is restricted by the anicuts 
and its main fishery lies below them. Both the Narbada and the Tapti 
are fast rivers from a distance of 50 to 70 miles from their mouths and 
i;herefore, Hilsa fishing on a comparatively small scale is prevalent in 
their lower reaches only. It is Well known that Hilsa congregate below 
obstructions and the strong currents of the Himalayan rivers joining the 
Ganges in all probability obstruct their upward ascent and thereby give 
rise to a fishery, corresponding to the inland focus of infection in Bihar 
and U.P. It wiU thus be seen that Swaroop’s map drawn to show the 
main areas of endemicity of cholera in India could also be called the map 
of the Hilsa fishery. It must, however, be remembered that whereas 
considerable research has already been done on the endemicity of cholera, 
our knowledge of the Hilsa fishery has not yet received any statistical 
treatment. It would suffice for the present to note that Hilsa fisheries 
.are mainly localised in those areas which are also the* areas of high ende¬ 
micity of cholera. The question of the Indus delta will be discussed 
separately. - ' 

1 

Seasonal variation of Cholera and Hilsa fisheries 

CORRELATED 

I « I ‘ 

, In the non-endemic areas generally, cholera outbreaks occur during 
or following the rainy season. In some of the endemic areas, on the 
other hand, the months of high rainfall record low incidence of the 
disease. In the endemic areas of Bengal, for instance' the incidence of 
cholera begins to increase in the month of November and continues to 
arise tiU January. A minor decrease occurs in the month of February. 
Thereafter, the incidence increases in March and April and is at its 
minimum during the rainy months of July and August. Some of these 
observations can be correlated with the bionomics of Hilsa. It is now 
an established fact that Hilsa lives throughout, the year in the estuaries 
and foreshores of the rivers in which it migrates during the flood season. 
The endemicity in the estuarine areas or the lower reaches of the river 
•can therefore be associated with the presence of Hilsa in these waters 
throughout the year. Owing t& tidal effects, there is always a consi¬ 
derable depth of water in these estuarine areas. 

In the case of other endemic areas, where the cholera outbreaks 
are associated with rainfall, e.g., Cauvery delta, it must be noted that the 
movement of Hilsa upriver can only be facilitated by floods caused by 
rains, because during the dry periods, river like the Cauvery, dries up 
below the anicuts, or the water level falls so low, that Hilsa, which 
usually moves in a depth of 6 to 12 feet of water, cannot undertake its 
migratory movement ^ thus the upriver movement of Hilsa'beyond 
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tidal limits can be associated with the flood season. It'is necessaiy 
at this stage to recall the main phases in the wanderings of Hilsa in Bengal, 
waters. ' • ■ ■ . 

These are:—■ 

(1) During the flood season, the adult Hilsa mostly swarm up' 

the -rivers for breeding purposes and move midwater. They- 
probably breed in the lower reaches of the rivefs._ Some 
■ - - immature fish associated with these swarms move up-but 

they probably breed- much higher up next year ; 

(2) The young fall back to the sea or estuarine areas and move 

near the bottom in ' the Hooghly at Nawabgunge ; their- 
number is highest in October-November and the size smallest ; 
and then the number decreases and the size increases upto- 
February; 

(3I About the same time, from November to February, the young 
(the progeny of the earlier breeders), which had migrated to 
the sea during the flood season and have already grown tQ- 
7 to 9 inches, approximately at the rate of i inch per month, 
form a big fishery during this season ; 

(4) In March and April, the young, known as Jatka, enter East 

Bengal waters in large swarms and form an important fishery. 
In fact, the forecasting of the Hilsa fishery (top during the- 
flood season) depends upon the numbers of the Jatka fish 
that come up during this season. It is not a breeding phase 
but a feeding phase ; 

(5) These swarms probably move upriver and fatten as they go 

up and up, and mature in the middle and higher reaches of 
the river. The upward movement of Jatka is probably 
facilitated by the increase in volume of water in the rivers 
due to the melting of the snow in the Himalayas during the 
spring and hot months. 

In Bengal, though the peak period of Hilsa fishery lies in the months 
of July, August and September, the incidence of cholera is generally the 
lowest during these months. The second, though minor, peak of Hilsa 
fishery is during the Nor’ Western season and there is also a decrease of 
cholera cases during those months. This raises the question whether- 
adult Hilsa of a foot or more in length, which generally migrate during 
the flood season, have anything to do with the endemicity of cholera? 
With the rise of water during the flood season, the Hilsa move mid¬ 
stream, whereas with the-fall of water the Hilsa go to the bottom and. 
move up or down, as the case may be, near the bottom. It would thus 
seem significant that cholera outbreaks‘are associated with- the periods. 



_350 THE INDIAN JOURNAL OF MEDICAL SCIENCES 

when^ the Hilsa are moving near the bottom of the water where cholera 
vibrios are likely to flourish away from the light. This would suggest 
that Hilsa probably carry infection when they are forced by water levels 
in the rivers to reside near the bottom. 

The likelihood of young Hilsa, moving upriver near the bottom, being 
"the “ reservoir of infection " is further strengthened by the fact that 
as we travel westwards from East Bengal, where Jatka appear in Feb- 
ruary-March, the season of high cholera incidence is gradually delayed. 
In the districts of Howrah and Hooghly, April is the peak month for 
cholera. In Bihar, the peak occurs in the month of May and in United 
Provinces, in the months of June, July and August. This shift in the 
seasonal variation of cholera need not necessarily be due to infection 
being conveyed by human population, because, inspite of the rapid 
-means of communication now available as compared to half a century 
ago, cholera has not shown a tendency to occur earlier in Bihar and 
United Provinces. The disease travels upstream from Bengal along the 
•Ganges up to Allahabad and further north-west. This can also be explained 
•on the movements of the shoals of young Hilsa in the river. The move¬ 
ment of these fish is from the sea upstream and thus some degree of 
correlation can be stated to exist between their movements and the 
upstream travelling of the disease from Bengal. For details of the 
■wanderings of Hilsa, one of us (Hora, ^ 1941) has already given a fairly 
comprehensive account. From the perusal of that account and from 
what is stated above, it will be seen that some correlation does exist 
between the movements of,Hilsa during the various seasons and the 
.seasonal variations in cholera. 

Physical factors affecting Hils,a \nd cholera vibrio 

CORRELATED 

During floods, owing to large quantities of detritus being washed 
into the river, the physical properties and the chemical composition of 
the water change considerably. In this connection attention may 
be drawn to some oceanographic studies in Indian waters by Sewell * 
He has stated:—“ In an area such as the Bay, that is exposed at 
■different times of the year to such opposite influences as the South- 
West and North-East monsoons, and into which most of the large rivers 
pour their water, one would naturally expect to find that the conditions 
present in surface waters would show a considerable range of variation 
both as regards the salinity of water and its temperature.” 

It would appear that the salinity of the Arabian Sea water is much 
Iiigher than that of the Bay of Bengal. Sewell« has noted the changes in 
the salinity of water in the Bay of Bengal through different seasons of 
the year. The following figures will give the range of variation 
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Taple. Showing the Range of Variation, * ' ';’j 


Months , t 

Bay of Bengal 

Laccadive Sea 

September-November .. .. .J 

20 

36 

December-February 

. 30 

3 b 

March-May .. .. . • 1 . 

32 

35 

June-August 

30 

1 

35-5 


It has to be noted that in each season still lower figures of saliniiy 
have been obtained in the area close to the mouths of the Ganges and the 
salinity Was found to increase gradually towards the south. It will 
also be noted that the figures for salinity have not shown much variation 
in the Laccadive Sea, i.e., part of the Arabian Sea, If the high salini^ 
is detrimental to the survival of the cholera vibrio, the freedom of the 
West Coast and the Indus delta from cholera can be readily explained. 
It is'indeed suggestive that the most suitable medium for the survival 
of the cholera vibrio is the so called ‘ diluted sea salt mixture’. 

It would be interesting to investigate what effect these seasonal 
variations in salinity in the Bay of Bengal will have both on the phy¬ 
siology of the fish, as weU as on the cholera vibrio. The changes in the 
salinity near the mouth of the Ganges river will also affect, to some 
extent, the composition of the estuarine waters further inland. For 
example, it is known that in the mouths of large rivers, there is always 
-a stratification of waters according to density which is governed by 
relative salinities (Hora^ 1943)* There is thus a wedge of sea water 
in the mouth of the Ganges, its extent varying from season to season 
according to the availability of firesh waters to keep it in check. During 
the dry season this wedge penetrates far inland, thereby perhaps facili¬ 
tating the movement of young Hilsa high up in the river during February- 
April. 

Several workers have drawn attention to the possible relationship 
hetween^ the incidence of cholera and certain meteorological factors, 
e.g., rainfall, humidity, temperature and pressure, etc. Russell^ 
who has analysed the relevant data in this connection, has stated that, so 
far at least, two factors are concerned, namely, rainfall and humidity, and 
their close relationship can be accepted. It may be that the correlation 
which has been observed between these factors and cholera incidence is 
there, because of the influence of those factors on the bionomics of fish. 


Other factors of cholera endemicity correlated with the 
Hilsa fish bionomics 

Bacteriological studies have shoivn that (i) high organic content 
^sutoble con^ntation of salts and (3) absence of lethal-effect of 
rays, are the favourable conditions for the survival of vibrios. A 2 
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these requirements are fulfiUed'in' the normal eriinronment of Hilsa 

■ when it is migrating up or doW near the bottom. As stated already, 
Hilsa ascend the'rivers after freshets, when much dfetritus gets washed 
into the river and thereby raises the organic content of the water. The 
resulting muddiness of the water and the habit of the Hilsa to move at 
considerable depths ensures the safety of the cholera vibrio from the 
lethal effect of the sun’s rays. ‘So fm: investigators have used surface 
waters for determining the presence or absence of cholera vibrio in a 

- body of water, but if our surmise is correct, bottom water samples may 
yield some positive results with regard- to the occurrence of cholera vib- 

’ -rio in the Bengal rivers. In the tidal reaches of the rivers, where the 
waters are being constantly churned up, there can be no question of the 

- deficiency of oxygen at the bottom for cholera vibrio to live. 

Krishnan has carried out studies on the persistence of cholera 
vibrios in natural waters. As a result of the examination of 523 samples 
of natural waters during 1950 (236 from the river Hooghly, 113 of canal 
water at Calcutta, 114 of Calcutta Corporation bathing tanks and 60 

■ from Tolly’s Nullah at Calcutta). "The Hooghly river water proved to 
be a more constant source of vibrios than the canal water. No cholera 
vibrios were isolated from Corporation bathing tanks or from Tolly’s 
Nullah.” These results are directly correlated with the occurrence of 
Hilsa in natural waters near Calcutta. The Hooghly river, being an 
estuarine creek, harbours Hilsa throughout the year while the canals 

• are occasionally fed from the Hooghly or the Kulti Rivers and thereby 

.’may get small populations of Hilsa. HOsa has not yet been recorded 
from the Corporation bathing tanks, or from the Tolly’s Nullah as there 
are no deep channels connecting them with the river Hooghly. 

With regard to the Hilsa fishery, there are some popular beliefs 
among Bengal fishermen which indicate that Hilsa avoids light during 
its upward migration and moves near the bottom. It is stated that 
Hilsa can be kept alive in fishermen’s boats on dark nights for 2 to 3 
hours. Generally it is very susceptible to light and dies as soon as it is 
taken out of water. Hilsa becomes playful and comes to the surface on 
cloudy days when there is some drizzle and an east vind is blowing. 
On such days, they can be caught in large numbers. In Sangla Jal in 
the Sundarbans, Hilsa are mostly netted in the lower portion of the net. 

Periodicity of cholera epidemics and of Hilsa fishery 

Russell^ has demonstrated that there is a six-yearly periodicity in 
cholera epidemics in most of the Provinces in India. In his initial 
analysis, however, he had noted that this statement would not hold 
good in the case of Bengal and Assam where such a periodicity was not 
noticed. According to him, 'this was indeed, an argument to support 
5the statement that Bengal was the home of cholera since the disease 
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'Was endemic there at-all times. Subsequently, Russell^ examined-the 
-cholera statistics for the four main divisions of Bengal separately,'in 
-the same manner as was done for the different areas in the Madras Pro¬ 
vince. This statistical treatment brought out differences in -cholera 
' endemicity in the two areas of Bengal lying to the East and West of 
the river Ganges.- In the area lying to the West, i.e., Presidency and 
.Burdwan divisions, six-yearly cholera periodicity was noted, while 
in the area lying to the East of the Ganges, i.c,, Rajshahi, Dacca and 
Chittagong divisions and Assam, a five-yearly periodicity was obtained. 
Russell stated as follows "On the other hand, the five-yearly periodi¬ 
city, which has been shown to exist in the Eastern areas of Bengal and 
in Assam, differentiates those tracts from every other part of the Indian 
Peninsula, and makes one ask if these areas may not be most intimately 
concerned with the origin and spread of the cholera waves which travel 
, westward and to the south. Further speculation on this question 
may, perhaps, be left for the future until additional facts as to the epi¬ 
demiology of the disease have been elucidated.” 

Indeed, as RusselP himself has stated, "the problems associated 
with the epidemiology of cholera are not so simple as to be explained 
by a cyclic trend.” 

It is, indeed, interesting to note that one of us (Hora^, 1941) has 
already suggested a fi-ve-yearly peak in the cycle of the fishery of Hilsa. 
A perusal of the map of Bengal and Assam will show that the main* river 
Ganges flows through the Rajshahi-Dacca-Chittagong Divisions and 
that the branches of the Ganges passing through the Burdwan and 
Presidency Dmsions carry very little fresh water to the sea. Hilsa 
fishery is mostly confined to the former divisions and not so intense in 

- the latter. Before partition, most of the fish sold in Calcutta used to be 
-the Padma Hilsa. The five-yearly Hilsa cycle determined by Hora^ 
on the basis of specimens taken at Goalundo on the Padma river in 
East Bengal, is interesting. On the other hand, the Burdwan Division 
of Bengal, or at least the Northern part of it, is comparatively a dry 
area mth little chances of Hilsa being found there in any abundance. In 
the light of this evidence, the correlation between five-yearly peaks 
in Hilsa fishery and in cholera epidemic in Eastern Bengal is, indeed, 

- very interesting. It would appear that the question of any correlation 
between peak periods of Hilsa fishery and the periodicity of cholera %vill 
have to be investigated anew with special reference to the endemic 
areas of cholera in India. 

The role of Hilsa in spreading cholera 

Hilsa belongs to the category bf "Fat” or "Black" fishes which 
signifies their high body-oil content and makes them liable to putrefac- 
fion within a short period after their removal from water unless suit- 
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ably processed. During the season, particularly in the neighbourhood 
of fishing centres, it is very cheap and during years of abundance, such as 
occurred in 1934, 1939 and 1944, large quantities of Hilsa were left to 
decompose on the river banks or buried in trenches. It is, therefore, 
likely to be eaten in excess by the poor and owing to richness of its flesh 
is likely to cause mild gastro-intestinal disorders which may serve as a 
predisposing'cause for an attack of cholera. Such a course of events 
might explain why inspite of considerable infestation of the population 
■ \vith cholera vibrios during a severe epidemic, certain individuals alone 
develop the disease while others escape the infection. The question of 
the presence or absence of such a predisposing factor will have to be taken 
into consideration in any discussion regarding the choleragenicity of the 
vibrio apart from any intrinsic differences in the strain of Vibrio choler ae 
which are yet to be determined. 

In Bengal special care is taken not to eat the pseudobranchs, hy- 
pyural region and the nerves of the lateral line organs. In preparing 
Hilsa for the table, cooks throw these parts away. The significance 
of this practice is not clear to us and needs investigation. 

Even if Hilsa were to harbour the infection, how does it actually 
transmit the disease to human beings? The explanation for this, per¬ 
haps, lies in the methods of handling the fish. The gills and the viscera 
•are liable to undergo putrefaction very rapidly, so they are removed 
first,' and generally thrown away. The fish is then washed which per¬ 
mits the infected intestine to transmit the infection to some water source. 
In other words, this procedure is not dissimilar to the dispersal of the 
Aubrios in the environment through faecal matter. In some places, the 
poor eat the intestines also. These habits can thus be important in the 
spread of cholera through fish. It is interesting to note that the Hindus 
■of Bengal are enjoined not to eat Hilsa from the last day of Durga Puja 
(end of September or beginning of October, sometimes even middle of 
October) to the Sri Panchami day (end of January to the beginning of 
February). This period of 3J months coincides with the peak period of 
cholera in Bengal, i.e., November to January. 

World distribution of cholera 

On page 30 of his review, Taylor® has pointed out that the area of 
major true endemic centres are Lower Bengal andtheYangtse Valley. The 
probable endemic areas in addition, are a portion of Central and Southern 
Madras, Burma and the Philippines. Here also there is a strange coin¬ 
cidence, for, in the Yangtse Kiang River, Hilsa reevesi forms as im¬ 
portant a fishery as Hilsa ilisJta in the Ganges System. Hilsa ilisJia also 
ascends into the Irrawadi and Salween rivers of Burma where it forms 
important fisheries. We have already considered the Hilsa fishery of 
- Peninsular India which is restricted to the deltaic portions of the rivers 
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:'and, to brackish water lakes. Thus extensive TElsa fisheries exist in 
.'the two major true endemic areas and also along the east coast of Madras 
;■ and in -Burma. Hilsa retoed of the Chinese water is also found in the 
Philippines, so the extension of cholera to that area can also be explained 
on the basis of Hilsa fishery in the Philippine waters. 

Eiha ilisha also ascends the Tigris and the Euphrates from the 
• Persian' Gulf, and into the Indus from the Arabian Sea. Information 
. regarding the endemicity of cholera along these rivers is lacking buf as is 
suggested elsewhere cholera may be absent from those areas on account 
of the high salinity of the Arabian Sea {vide stipra,) as compared with 
that of the Bay of Bengal or at the mouth of the Yangtse Kiang. More¬ 
over, the Indus floods axe due to the melting of snow and the waters are 
so clear that Hilsa can be speared. As the cholera vibrio shuns light, 
its absence in the Indus basin may be due to this factor. 

The presumption that higher salinity of certain seas may be 
the factor that probably controls the distribution of cholera is further 
strengthened by the fact that species of Hilsa that are restricted to the 
seas and do not ascend into fresh waters, there is no cholera in the areas 
of their distribution. Such species are Hilsa durbanensis from Natal 
and the Portugese East Africa; Hilsa ioli found from the seas of India 
through the Malay Peninsula to Formosa and China; and Hilsa macrura 
of the seas of the East Indies. The species that enter fresh waters and 
may carry infection are H. kelee of the Mekong River; H. brevis of the 
East Indies; H. reevesi of China and the Philippines and H. ilisha of the 
Persian Gulf, India and Burma. 

Pandemics of cholera 

, f 

This leads us to the consideration of another interesting h3rpothesis. 
Pandemics of cholera are known to have occurred in the eighteenth 
century, the infection having started from its 'home' in the Delta of 
the Ganges and reaching other countries via the sea and land routes to 
Europe and even U.S.A. It would be interesting to speculate whether 
such pandemics could not have been due to the migration of infected 
fish. Some of these pandemics, after having reached the shores of other 
countries, have spread upstream from the point of entry. This may, 
of course, seem a far-fetched hypothesis, but its probability is suggested 
m view of the following remarkable cases of marine fish dispersal. Pro- 
essor Meggitt of the Rangoon University made a large collection 
of fish at Maunmagan, Mergui Archipelago, Burma and obtained five 
tlantic species of European waters (Hora and Mukerji^, 1936). It 
as recently been ascertained by Hora^ in correspondence with an emi- 
fishery biologist, that a Cichlid marine fish of Africa 
t apta mossambica) was collected by an Indonesian from the Javanese 
waters, and that the progeny of those very individuals is now being 
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6 xt6nsively ussd for cultural operations in Indonesia. How they got 
dispersed over such %vide areas is not the subject for discussion here. 
Probably sea currents or cyclones of abnormal intensity could bring 
about such a dispersal. 


Conclusion 

We are conscious that the statements made in this paper will appear 
somewhat dogmatic and even premature. The object of this note, 
however, is to focus attention on this new approach to the study of the 
problem of endemicity of cholera in India, and the probable role of 
Hilsa in maintaining it. In order to prove or disprove this hypothesis, 
a considerable amount of collation of existing data will be necessary 
and field work and laboratory work on several aspects of the problem 
wiU have to be_ initiated. Experimental infection of fish in any suitable 
manner may yield interesting results. It is suggested that this may be 
attempted in the first instance. If the results of the preliminary studies 
axe suggestive, the work can be extended in several directions including 
bacteriological, biochemical and epidemiological, statistical and other 
aspects of the problem. It is felt that, at any rate, a prima facie case 
has been made for such studies. 
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treatment' of pulmonary tuberculosis with collapse 

TMERAPY AND CHEMOTHERAPY f 
J. N. Berry * 

The 250 beded medical, wing of the Medical College Hospital, Nag¬ 
pur was started at Ajni (Nagpur) on the 8th of October, 1950. The 
hospital is divided into two units, each of which has twenty beds re¬ 
served for cases of 'puhnoUary tuberculosis. This paper records the 
results of the use of these beds in Unit No. II under the care of the writer 
upto the end of January 1951. 'Some of the cases also had been under 
the care of the writer in. the. Mayo Hospital, Nagpur, where the 
medical wing had b€en functioning earlier. • • 

Only cases of bronchogenic' or adult or reinfection type of lung 
tuberculosis have been included. Prmary and haematogenous types 
are not included. . 

The paper is designed to show the short term results of collapse 
therapy combined with specific treatment, and raises important points 
with regard to making greater use of these 20 beds by combining domi¬ 
ciliary treatment along with a short period of hospitalisation. 

Material 

There are eleven beds for. males and nine for females. Thirty-nine 
patients, 22 males and 17. females were treated on these 20 beds in, the 
period {16 months) under review. Their age incidence is given in Table i. 


Table i. Age Incidence, 


Age in years. 

Male total. 

22 

Female total. 

17 

14 Years 

I 


15—20 

4 

6 

21—25 

II 

3 

26—30 

3 

2 

31—35 


3 

36—40 

• • 

. . 

41—45 

I 

I 

46—50 

I 

I 

51—55 

I 

I 

! 


As seen in Table i, 60 percent of the cases amongst both sexes 
were in the age group 15 to 25, Though the figures are small the fe¬ 
males reach their highest incidence at a younger age (15-20) than the 

t A paper read in a Symposium on Treatment of Pulmonary Tuberculosis 
held on the xgth and 20th February, 1951 in Medical College, Nagpur. 

* From th^ Department bf Medicine, itedical College Hospital, Nagpur. - 
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mslcs (21-25). There was one case each in the age group of 51 to 55, 
The presentmg symptoms and their duration were as, follows 
Presenting Symptoms :—' ■■ 

1. Cough-with or wthouf expectoration and fever ‘ All except two 

. . . • cases. 

2. Pain in chest vath cough ..and fever, {including one 

with precordial pain radiating down the left axm) ., 16 cases. 

3. Hemoptysis.icase. 

; 4.. Vomiting, flatulence and eructation lease. 

5. .History of hemoptysis (including those getting it . , 

during stay in hospital .. .... .. .. 9 cases. 23%. 

Duration of symptoms on reporting :— 


Less than i month .. '3 cases, 

i to I month ,, 3 cases. 

1 to 2 months .■ 8 cases. 

2 to 3 months . • * ..4 .... * ^. 6 cases. 

3 to 6 months .. .. • .. .. .7 cases. 

6 months to i year .. .. .. .. 3 cases. 

I to 2 years ■ .. .. ,, 2 cases. 

More than 2 years .. .. ., ., • i case. 


,It is interesting to note that cough and fever were complained of 


by ail but two cases and that 31 out of 39 ca^es, i.e. 80 percent reported 
within six-months'of noticing the symptoms. 


Extent and Type of Disease ■ 

Out of 39 cases, 25 cases showed'bilateral disease radiologically, i.e., 
64 percent were bilateral on admission. Out of the 14 unilateral 
cases, 3 became bilateral while in hospital. The total- extent of 
the disease, including flare-ups and spreads, was assessed radiologically. 
Disease extending upto one zone was present in 6 cases, upto two zones 
in 9 cases, three in, 14, cases, four in 3 cases, five in 2 cases and disease 
invol-ving all the six zones in 5 cases. It shows that 24 cases, i.e., 62 
percent had involvement of equivalent of one limg or more at some 
stage of the disease in the hospital. 

For clinical assessment of the cases and the results- of treatment, 
the classification approved by the Ministry of Health, Great Britain and 
contained in Ministry of Health Memorandum 37/T (revised) as quoted - 
' by Heaf and Rusby ® (1948) has been used. 


Table 2. Classification. 




Male. 

Female. 

Total. 



22 

17 

39 

Sputum Negative 

Ai 

A2 - 

2 

■4 

I 

I 

3 

5 


A3 



• ' 

Sputum Positive 

Bi - 

B 2 

9 

10 

19 


B 3 .. 

7 

5 

• 12 
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Table 2 shows the classification of the .cases., -It is interesting to 
note that nearly 1-3 of the cases come in B3 group. ., • - 

Complications • ' ' • • - 

Haemoptysis occurred in 6 cases, tubercular entero-colitis in 5 cases, ■ 
tubercular laryrgitis in 3 cases, tubercular tracheo-bronchitis in 7 cases, 
fistula in ano in one case, spontaneous pneumothorax in one case, 
secondarily infected tubercular pyo-pneumothorax (tension pneumo¬ 
thorax) ‘in one case, tuberculosis of the kidney in one case, tubercular 
arthritis in one case, lupus, vulgaris in one case, S.O.M. tubercle in 
two ‘Cases, phylctenular keratitis in one case, diabetes mellitus in 
one case, sub-acute cor pulmonale in one case, asthma in one case, non- 
co-operation, obstinacy, refusal to take food in one case, flatulence 
nausea, vomiting in two cases and herpes zoster in one case. Tuber¬ 
cular tracheo-bronchitis was diagnosed clinically on the basis of ex¬ 
cessive dyspnoea, or paroxysmal cough unexplainable by the roentgeno¬ 
logical picture or because of large tension cavities or segmental or lobar 
coUapse-consolidation radiologically. Bronchoscopy was not done in 
any case. 

Treatment 

General :—^AU patients were put on ordinary hospital diet consist- . 
ing of 3,600 calories,' containing protein 128 Gm., carbohydrate 750 Gm. ' 
and fats g6 Gm. till a few months ago after which the hospital diet 
consisted of 2,800 caloiies, carbohydrates, 532 Gm., fats 72 Gm. and 
proteins 83 Gm. 

Along rvith this each patient was provided with one pound of nfllk 
extra and one egg, the later having been replaced by one oz. of Horlicks 
recently. 

In aU cases bed rest was enforced on admission and kept up till a 
fortnight after the temperature reached normal. Later, they were 
allowed to move about gradually. No rigid control of bedrest or grad¬ 
uated exercises were given or possible. 

All patients had their weekly weight and E.S.R. (corrected for 
anemia) taken. Chest roentgenograms and sputum examinations 
were done monthly. Culture facilities have been made available re¬ 
cently. Arrangements for streptomycin and P.A.S. resistance tests 
are being made. 

Flouroscopy was done regularly in every case by the writer 
before each refill whether A.P. or P.P. 250 to 300 cc. were given on the 
induction of A.P. and 350 to 500 cc. at re-fills. Pressure was always 
kept negative. 500 to 600 cc. were given at the induction of artificial 
P.P. and 800 to 1,000 cc. at the re-fills.. Pressure was left at plus 3, plus 
4 and not allowed to exceed plus 6." 
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' - .-No re-fiUs, except* in the case'of'one patient who'needed it every 
3rd or 4th week, were'given at more'than fortnightly. intervals whether-- 
A.P. or P.P. 

Collapse, therapy and specific treatment were given as shown in 
Table 3. * - . 


Table 3. Type 0/ Treatment. 



Male. 

Female, 

1 Total, , 

A. P. (unilateral) .. -,. 

6 

5 

II « 

Phr, crush -^vith P. P. 

Phr, crush alone 

3 - . 

I 

10 

15 

P. P. alone . 

Phr. crush with P. P. & with 

I 

* 4 

t 

A.P. opp. side 

Internal pneumolysis 

I 

I 

2 

Done ... 

4 

I 


Due ..' ' 


3 

- ■ 8 

Thoracoplasty .. 

2 


2 

Monaldi’s suction 

I 



Drainage 


• • 



Artificial Pneumothorax :—^The aim of collapse therapy is to relax 
the lung and closure of the bronchus communicating with the cavity 
resulting in its obliteration. Cavity closure usually leads 'to sputum 
conversion. Local rest of the lung, lymph stasis and hyperaemia in the 
collapsed lung are some of the other important effects. ' It is indicated 
in all cases with a fibrocaseous type of disease with cavities. All cases 
of pulmonary tuberculosis are assumed suitable unless proved otherwise. 
In unilateral disease, if of the acute exudative-type with severe toxaemia 
and a sedimentation rate more than 40 ram., it is better to wait tiU 
the case settles with bed rest or in some cases with the help of strepto¬ 
mycin. Dorsal lobe cavities and basal cavities do not fare as well with 
A.P. The large peripheral apical cavity is seldom suitable because of ' 
the dense adhesions, often total. A very fibrous type of disease, often 
with emphysema and low vital capacity, and tubercular tracheo-bronch- 
itis are two other relative contra-indications, as also bilateral disease 
when extensive. Often, keeping the aim of cavity closure and sputum 
conversion in mind, a trial pneumothorax as advocated by Young 
(1949) may have to be done,' That sputum conversion is most important 
for successful long range results is shown by the study of Livingstone • 

(1949)' 

Data with regard to the type of disease, complications, duration 
of A.P. and results in the ii cases that were treated with-A.P. is given 
in Table 4. 

It is interesting to note that pleural effusion was present in i case 
only and that too was minimal. Other complications were obliterating- 




Table 4. Results of A. P. Treatment. 












































Table 4. Results of A.P, Treatment. — fcontd.) 
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Table 5. Phrenic Crttsh with P. P. (15 casfls.) 





























Phrenic Crush with P. P. (I5 cases.) — {could,) 



Phr. Crush. Alone 
Fibrocaseous dis. RtJ 
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pleurisy in one case and spontaneous pneumothorax in another. -One 
case showed at the fir^t refill a mobile mediastinum, mediastinal hernia 
and sub-cutaneous emphysema. In the same person the needle point 
of norland’s refill needle brok^ in the pleural sinus dhring a refill with¬ 
out any untoward effects. Pleural adhesions were present in nine cases. 
Some cases complained of-pain occasionally during a refill. Eight .out 
of these-II cases were put up for thoracoscopy and possible internal 
pneumolysis. Out of the five, in whom internal pneumolysis had been 
attempted it was successful in three,,only. Marked sub-cutaneous 
emphysema after the operation was the only complication and was 
present in 3 .out of five cases (pleural effusion has been noted in 2 out of 
these 5 cases-as a late result since the reading of this paper). 

Phrenic Crush with Pneumoperitoneum :—It is indicated in those 
cases where A.P. is not possible or advisable. Cases with basal .cavities 
or dorsal fobe cavities or large.peripheral apical cavities with dense adhe¬ 
sions, if thoracoplasty is not possible or advisable, .'vvill come under this 
category. Cases of acute exudative disease with toxaemia may be given 
the same till they “cool off” and are fit for A.P. 

Pneumoperitoneum alone is indicated in bilateral basal or extensive 
disease. ; 

Phrenic crush alone may be used to slow down the expansion of the 
lung when abandoning A.P. or sometimes may be combined with a 
partially effective A.P, 

, Fifteen cases had phrenic crush with pneumoperitoneum and their 
data including indication, duration, complications and results are given 
in Table 5, • > • 

In this, series the indications for .pneumoperitoneum with phrenic 
crush were acute exudative disease with toxaemia, fever and an E.S.R. 
above 40 mm. in seven cases, basal lobe diseaise in two cases, both females, 
and in-seven cases either the A.P. induction wels unsuccessful or contra- 
selective due to adhesions. One case with bilateral extensive disease 
got artificial pneumoperitoneum alone. 

Complications of Artificial Pneumoperitoneum :—Scrotal • pneumo- 
cele occurred in one case only. It was a medical college student who 
complained of pain and swelling, in the left side of the scrotum a few 
hours after the pneumoperitoneum. On examination there was, no 
abdominal or scrotal sub-cutaneous emphysema but there was crepitus 
on pressure oyer the left- spermatic cord. It was surmised that the 
patient had a patent funicular process on the left side. Further refills 
were uneventful. It is a rare complication of artificial pneumoperitoneum 
but has been recorded previously amongst others by Rogers and Garrett 
C^ 947 ) ^nd Nagley {1948).One female aged 20 got pneumomedia¬ 
stinum on the evening of the pneumoperitoneum. She complained of pain 
m the. throat and difficulty in swaUowing.' On' examination- there was 
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sub-cuttoeous emphyselAa in the Supra^stetnal notch round the ttachea 
hut no subcutaneous emphysema anywhere else. It cleared off by the next 
day. In one case sub-cutaneous emphysema occurred due to an accidental 
leak in the apparatus and in another, acute detmatitis due to tiUct. 
benz. CO. used for sealing,' 2 cases showed peritoneal adhesions early 
. in the course of refills and two after 3 to 6 months of pneumoperitoneum. 
It is suggested that the early adhesions were the result of pre-existing 
tubercular peritonitis and the late ones due to adhesive peritonitis as a 
result of pneumoperitoneum. Peritoneal effusion Was not detected in 
any case. . ‘ ‘ . 

The complications of phrenic crush Were not many except that in 
one case during a repeat operation 6 months after the first, the respira¬ 
tions stopped immediately after the crush, and later became jerky and 
irregular, and the pulse, feeble and rapid. Oxygen ' inhalation and 
intravenous coramine were administered. An hour afterwards the pulse 
rate fell to 120 per minute and became regular and the respiratory 
distress disappeared. A few days later the diaphragm was shown to be 
not paralysed’ on screening. It was surmised that there had been an 
accidental left vagal crush. In one case there was an accidental opening 
of the dome of the pleura and in another there was wound sepsis. The 
important feature was the failure of complete diaphragmatic-paralysis 
to occur as judged by the absence of paradoxical movement on sniffing 
in front of the flouroscopic screen in the erect posture. Out of 21 opera¬ 
tions, 6 Were failures; 2 after primary operations (14) and 4 out of 7 
repeat operations, one having failed both times. ' Mitchell (1949) 
quotes 9 percent and 14 percent as failures in his series in first and 
second, operations respectively. On-further analysis of these five cases 
the hemi-diaphragm Was found to be raised but showed less movement 
downwards in one each -of - primary and repeat operations; in two 
repeat operation cases the diaphragm was raised but movement was 
downwards and equal while in one case the diaphragm was not raised 
and movement was downwards and equal. 

After a phrenic crush the diaphragm regained movement in three 
to six months but it remained raised for sometime aftenvards. 

Streptomycin Therapy :—In specific treatment only streptomycin 
and Para-amino-salicylic-acid (P.A.S.) were Used. No cases got sul- 
• phetrone or thiasertlicarbazone (TBi/698) as neither was available locally. 

• ' Streptomycin—Earlier,- the report from the American Veteran Ad- 
rfiinistratibn (Council on Pharmacy and Chemistry) (1947), and Strepto¬ 
mycin Committee, Veterans -Administration (1948) • had shown that 
streptoniycin was likely to be of benefit chiefly in the exudative type of 
cases in -the young adult which was Unsuitable for collapse therapy. In¬ 
dications for streptomycin in pulmonary tuberculosis were elaborated fur- 
-thet in'aitEditofial in the Lanceti^ (±948) on the lines of Medical Research 
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Council 22 rejjoft (1948). It advocated t^e use of streptomycin for lesions 
unlikely to benefit from ordinary treatment (bed rest and collapse mea¬ 
sures alone). It would include rapidly advancing disease (acute progres¬ 
sive bilateral tuberculosis of recent development in young adults) where 
pneumothorax was contradicted and acute ’'spreads’ (after A.P. or 
thoracoplasty) and lesions too hot for immediate A.P. This definition 
excluded fibroid or fibro-caseous lesions or long-standing cavitation, 
terminal conditions and also minimal early lesions with favourable 
prognosis. Other' indications were tubercular laryngitis, tubercular 
tracheo-bronchitis, tubercular entero-colitis, tubercular sinuses and 
tubercular empyema. 

The main drawback is the development of the resistant strain of 
tubercle bacilli in 6-10 weeks. Hence the maximum effect is within the 
■first month or two and it is likely that one course only would be of value 
(Ivlarshal*^ i949)* There is some evidence that resistance develops 
more rapidly in patients with large cavities. An official memorandum 
by the Streptomycin Sub-Committee of Standing Advisory Committee on 
Tuberculosis to the Ministry of Health, Great Britain (1949 ) em- 

ph'asised the same points and advocated its use in combination with other 
therapeutic measures and suggested that its major role may be to make 
possible the use of collapse procedures which in 'its absence would have 
had to be delayed or never performed. 

A later preliminary communication from the Medical Research 
Council (1949) said that combination of P.A.S. 20 Gm., daily with i Gm. 
•of streptomycin, considerably reduced the risk of development of 
streptomycin resistant strain of tubercle bacilli during the six months 
following the start of trial (period upto the time of communication)- 

The chief toxic symptoms were those pertaining to the eighth 
cranial nerve—^vestibular disturbance, giddiness and inco-ordination 
in the dark, and nerve deafness. Others were renal damage in some 
•cases and skin rashes including exfoliative dermatitis, drug fever and 
leucopenia probably of allergic origin. The toxic S3rmptoms increased 
rapidly on using doses above i Gm, daily. In earlier reports, 2 Gm. daily 
were given but later reports (Streptomycin Committee, Veterans Ad- 
ministration^® 1948, Medical Research Council 1949) advocated only i 
'Gm. daily in two divided doses. Dihydrostreptomycin was said to be 
less toxic than streptomycin (Laucet^s ig4ga) and the use of iodide 
fended to diminish the required dose experimentally (Lancet^* I949b). 

0 Conner 27^1^4^) stressed the importance of' integration of strepto¬ 
mycin with other forms of therapy particularly collapse therapy. The 
Streptomycin Committee of the Veterans Administration {i95o) 
came to the conclusion that streptomycm alone caii never be counted 
•on to cure tuberculosis. Oh dosage, a recent report by Bignall d al^ 
(1950) tc the Medical Research Cohhcii concluded that i Gm. dkUy in 
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a .smgle injection mthout intermission of treatment is the ,most ..satis¬ 
factory vvay 'of giving the drug in pulmonary tuberculosis. 

Para Amino Salicylic Acid {Sodium Salt) ■:—VA.'S>. has a bacterio¬ 
static action and has been used' in pulmonary tuberculosis and-found 
of benefit in patients ■yvith acute exudative disease resulting in rapid 
dimihrition of toxemia and. impro'yenient of the general condition 

■ (Erdiefi 1948,, Nagley & Logg^s 1949, Valientin et 195O). -The chief 
; toxic symptorns are .'g^tro-intestinal disturbances—loss of appetite, 

'nausea, vomiting and diarrhoea in some of . the cases. Prolongation of 

■ the clotting time (Ma(hgan et aP° 1950) ^d rarely cardiac irregularities 

■ arid paralysis dire to potassium deficiency (Cayley^ ^950) probably 
. due to prolonged administration of. the sodium ' salt,' (Nagley^.P. 1950) 

may occur. Its comparative freedom from toxicity, and apparent 

■ inability .to produce resistant strams rvere' its great advantages as com¬ 
pared 'with streptornychi even though the effect .was not so dramatic. 
But it has been sho'wn that tubercle baciUi do develop. resistance to 

■ P.A.S. in 4 to 6 rnonths, (Madigan et .aP^ 1959^ Carstensen .and Ander¬ 

sen^ 1950 ; Hdnie^^ . 1950). Its importance has. been much . increased 
siijLce .the Medical Research Council Report (1949) tha.t in 20 Gm. daily 
dos^ with I Giri. of streptomycin a day, it reduces the risk of strepto¬ 
mycin resistant strain. . . 

It is chieflj'- exacted in mine, where'its contents will be- specially 
beneficial in .tuberculosis of the minary tract. . 

In .the present series, both streptomycin and dihydrostreptomycin 
.' were used as n'vailable locally. Potassium iodide was used simultane¬ 
ously only in a few cases. , ' 

'Out Of 39 cases, 19 cases, i.e., nearly half were given stteptomycin, 
,'vvith or without P.A.S. at some stage of the disease during their stay in 
hospital. The-large number of cases being given streptomycin inspite 
of the_ very restricted supplies is only a reflection on the number of cases 
with acute progressive, bilateral disease. 

The indications for streptomycin in these 19 cases were, acute exu- 
' dative spreading bilateral disease in seven cases, 'flare-up' and or spread 
■in seven, tubercular tracheo-bfonchitis in two, renal tuberculosis' in one 
and tubercular entero-cqlitis' in two casM. , . . 

' Streptomycin w^ combined with collapse therapy in 4 cases, .3 
received A.P., 9, phrenic crush >vith PiP. and 2, phrenic cnish .and P.P. 
with contra-lateral A.P. ' . . 

■ In one case (No. 3F.) high fever occurred after three months of 
streptomycin administration due . to, .the development of streptomycin 
'. resistance. In another it was .possible to control a .contral-lateral flare- 
j up during the course of A.P. (Case N0. .1 M.)., Another (No. 2M.) illus- 
' trated the effect of streptomycin and P'.A.S. qombined with A.P. in . a 
'case vnth bilateral spreading acute .^^dative Inberculosis m a hoy. aged 
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ig. A fourth (No. g M.) was a young ina,n aged 22 -who came with bilateral 
acute exudative pulmonary tuberculosis involving most, of the right 
side and the left middle zone complicated by tubercular enteritis and 
much constitutional disturbance. He had streptomycin and P.A.S, 
for the longest period, i,e., g months of the series. A fifth (No. 16 F.) 
was a young girl aged 25 who came with collapse-consolidation of 
the right upper lobe and inspite of phrenic crush and P.P. she got a 
spread on the same side and the other side was controlled, by 
streptomycin. She is also the only case who showed any complication 
worth the name in this series. On the seventh day after streptomycin 
she developed an erythematous rash all over the body which went on to 
scaling and subsided after the use of benadryl 50 mg. three times a day. 
There was no neutropenia along with this exfoliative dermatitis. Ex¬ 
foliative dermatitis due to streptomycin is a rare complication, (Harris 
& WaUey igso’), 

' ' P. A. S .:—It was used mostly in conjunction with streptomycin 
for its effect on the development of streptomycin resistance strain. The 
Medical Research Council Report (ig4g) recommended 20 Gm. a day 
but we aimed at 18 Gm. daily. Few patients could tolerate the full 
dose throughout the period of administration inspite of alkalies and 
giving the P.A.S. dose immediately after meals. . The dose had to be 
reduced, often temporarily, to 10 to 12 Gm. a day. In no case was the 
gastro-intestinal upset enough to make us abandon the drug. Nine cases 
including one complicated by renal tuberculosis received P. A. S. with 
streptomycin. Only two cases were given P.A.S. alone. Case No. 15 F 
was one of these. Table 6 illustrates the results. 

Table 6 . Overall Review of Results. 


iS 

Died. ■ 

1 

! 

'Disciiarg- j 
ed own , 
self in ex- 1 
tremis. Pre! 
sumably 
dead. 1 

Discharg- , 
ed at own 1 
request. • 

Discharg¬ 
ed for am¬ 
bulatory 
treatment 
‘Quiescent’ j 
i 

Still in 

Hospital. 

"Active.”! 

] 

"Quiescent" 

Male 

- 



1 - • 


5 . 

I 

:. 3 

3 

1 ' 7 

4 . 

Female 

> ^ 

> . ‘ 


! , 


' T- \ 

. .3. 

] 

■ I - 

1 I 

j Sr - 

f 1 

3 


Of 3g cases,. 10, are "qmescent"., 10 are .dead or. presumably dead 
and ig -are "active’,’. .Table 7. analyses the 10' dead or-presumably 
dead cases further. " . . . . ‘ ’ 
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TabL£ 7, Ahialysis dfOead." 


No. 

Name. 

Category ' 
and extent of 
disease. 

1 

Period of 
stay in 
Hospital. 

Other remarks. 

M. , 

3- i 

J.B. 

j 

Bilat. 

B3. 

15 dsiys. 

! 

.... 

M. 

12. 

R. C. 

Unilat. 

A2. 

f 

1 

I month. 

j 

Died the day after thoraco¬ 
plasty. 

F- , 

8. j 

K. B. 

1 

Bilat. 

B3. 

3 days. 

( j 

Came %vith Bilat. e.xtensive 
Dis. with sub-acute Cor 
Pulmonale. 

1 

M. K. 

Bilat. 

B3. 

I month. 

Secondary infected (B. Pyo- 
cyaneous) Tub. Pyo-pneu- 
mothorax. 



Bilat. 1 

B3. 1 

3 months. 

1 

Tub. entero-colitis. 

M. 

Ir. 

Unilat. 

A2. 

5 mouths. 

Obstinate uncooperative re¬ 
fused to eat due to flatu- 

5- 

1 


• 

lance. 

F. ! 
^ 1 

A. R B. 

Bilat. 

• B3. 

3 months. 

Tub. entero-colitis. 

F. 

3- 

A. L. B. 

1 

Unilat. 

B3. 

6 months. 

Diabetes mellitus. 

F. 

12. i 

1 

^D. B. 

Bilat. 

B3. ! 

1 

i 

5^ months. 

Streptomycin resistance on 
admission. 

M. 

19. 

R. 

Bilat. 

14 months. 

Large cavities. 


It is interesting to note that out of the 10 dead or presumably 
dead cases, seven were bilateral and all the seven belong to B3 class on 
admission. Of the three unilateral cases, one had diabetes mellitus, 
another was imcooperative and refused to eat and the third died soon 
aftef the thoracoplasty operation. Further, out of these seven bilateral 
cases, three died within a fortnight of admission in hospital, another 
stayed for one month and two for three months oiily. 

Out of the 19 active cases, still in the hospital. They are 

further analy'^ed in Table 8. 





































BERRY—TREATMENT OF FVLMONARY TXJBERCULOSIS l^t 


Table 8 - Analysis vf 15 Active Cases Still in Hospital. 




Duration of 



Change in 

Radiologi¬ 

cal, 



stay in 
Hospital. 

Present 
Temp. i 

j 

Present 

E.S.R. 

Weight 
in Lbs. 


P. K. 

i 5 months. 

97-100 F. 1 

34 Uncor. 

Plus. 16. 

Stationary. 

I 


1 

98-99 F. 

26 



M 

P. D, 

1 

J month. 

97-98 F. 

23 

Plus. 8. 

Stationary. 

6 


I 

98-99 F. 

iS 



M 

K .K. 

2j months. 

98-100 F. 

32 


Stationary. 

2 



Afebrile. , 





D. R. 

4j- lAonths. 

97-99 F. 

20 Coh 

Plus. I. 

Deteriorat. 

7 

1 


Afebrile. 

.36 



M 

N. 1 

10 months. 

97-99 F. 

55 Uncor. ' 

Plus. 19. 

Mod. Imp. 

17 



Afebrile. 

36 1 

j 


M 


10 months. 

Afebrile. 

i 48 Uncor. 

Plus. 10. 

Stationary. 

22 

. ... 1 



Afebrile. 




M ' 

V. N. 

17 months. 

98-102.4.F. 


Plus. 13 

i 

Consid. Iibp, 

1 

21 1 

1 



Afebrile. 

40 

1 .... 


i 

i 

1 

F 

T, B. 

7 months. 

98-99 F. 

1 40 

Plus. 23. 

Mod. Imp. 

II 



Afebrile. 

40 


1 

F 

P. S. 

[ 3 months. 

97 - 5 -- 99 F. 

42 Uncor. 

1 Fius. 17. 

'Mod. Imp. 

' 9 



Afebrile, 

6 



F 

S. B. 

xo months. 

98-102. 

7 

1 Minus. 7. 

Deteriorat. 

6 

i . . 


98-100. 

i 6 

1 

i 

1 


F 

ll. B. 

9 months. 

i 9S-102 F, 

1 57 Uncor. 

Plus. I. 

Deteriorat. 

5 



1 98-99. 

j 40 



F 1 

M. j 


j Afebrile, 

1 

1 44 

I— -— 

Plus, 6. 

Stationary. 

17 



Afebrile, 

1 40 



F 


i4^months. 

97-99 F. 

i' 18 

Plus. 42. 

Consid. Imp. 

15 i 

■ 


Afebrile. 

40 



H 

K. B. 

13 months. 

98-100 F. 

40 Uncor. 

Plus. 30. 

Deteriorat. 

B 


1—--- 

Afebrile. 

iS 



F _ 

V. B. 


98-1001 F. 

84 

Plus. 7. I 

Deteriorat. 

16 

-- 

i 

1 

j Alebtile. 

' 36 

1 
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Note : (i) that out of 15 active cases.all except 4 are afebrile. Amongst these 4 
patients, 3 are running a temp, upto gg’F. and i upto ioo'’F 
• (2) E.S.R. is below 10 in 3, between 10-20 mm in another 3, between 

20 and 30 in i and between 30 and 40 mm in 8 cases. 

(3) Radiologically—^as assessed independently of the clinical data by 
the radiologist (on comparing the first and last roentgenogram taken 
at the end of Jan. 1951 )—5 cases have deteriorated, 5 are stationary, 
3 are moderately improved and 2 are considerably improved. 

(4) Since admission, only i has lost weight, 6 cases have gained weight 
between i to 10 lb , 4 between 11-20 lb. and 3 between 21 to 30 lb. and 
I case 42 lb. 

, Discussion and Summary 

64 percent of cases were bilateral on admission, 62 percent had 
involvement of equivalent of one lung or more, and 31 percent, about 
one third, came in category B3, i.e., cases with profound systemic dis- 
. turbance or constitutional deterioration and with marked impairment 
of function, either local or general,—cases which have a uniformly bad 
prognosis everywhere. This extent and severity of the disease was, 
inspite of the history being of a duration of 6 months or less, onl3’' 
80 percent of cases. The only fallacy is that earlier symptoms might 
have been ignored by this hospital class of patients. This raises an 
important question : Is the disease more acute in this Province? Is it 
due to the soil prepared by poverty, wide-spread malnutrition, inter- 
current infections like malaria and the young age group to which most 
of the patients belong, or to an especially virulent strain, or large frequent 
doses, possible only in such overcrowded conditions as are found here? 

The high incidence of acute forms of disease is reflected in the form 
of collapse therapy for which they were found suitable. Only ii cases 
were thought fit for A.P. and many of these received it only later in the 
course of the disease, while phrenic crush and P.P. were given to 15 cases. 

It is apparent that streptomycin and P.A.S. should be used together 
in full dosage (16 to 20 Gm. daily) and full advantage should be taken of 
the effect of P.A.S. in the prevention of development of a streptomycin 
resistant strain. It is apparent that streptomycin alone can seldom cure 
-pulmonary tuberculosis and its chief role should be in preparing cases 
for suitable collapse therapy (O’Conner^’ 1949, Streptomycin Committee 
of the Veterans Administration 1950) or for controlling spreads and 
flare-ups. Further, it may be possible in combination with P.A.S. to 
give more than one course, preferably lasting a month or even less, 
stopping as soon as the desired end or "cooling off” of the lesion has been 
achieved. 

Last of all, there is a very important question of making the best 
use of the limited hospital beds. Here, with 20 beds, in a period of 15 
months only 39 cases could be treated. There is a great urge for dorai- 
ciUaiy 'treatment in England (Trenchard^a 1949, Tattersal« 1949. 
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Lancet^®—1949) where the'bed scarcity'is not'so‘acute <as''here and the 
h'ottie cb'hditions and economic conditions are compa'ra'iively'mudfi 
hhtter’ Maclean ahd Gfemil^® (1948) 'published the results of 150 
A.P. inductions in the outpatients.in Glasgow. Macdonald,^® (1948)r 
and Pritchard^® (1948) writing about the results of Maclean advocated 
P.P. and phrenic crush for home treatment for coolihg’o'id active cases'.’ 
HelleV'^® (1949) published remarkably good results in consecutive in^ 
ductions (150 P.P. and'50 A.P.) with a follow up of z years or more. The. 
good results weire attributed to the care taken in the selection of casek- 
Adequate provision for home care, reliable transport to- convey patients 
to the chest clinic when required, the possibility of obtaining a chest' 
physician's help at any time in emergencies and adequate facilities for 
adhesions section, were thought to be important. A recent annotation 
in Lancet (1950), talking of poor dwelling conditions in Glasgow said 9 
that " domiciliary treatment can hardly hope to succeed in such con-, 
ditions and protection of contacts becomes a mockery,” Further 
"In over crowded cities we can only hope to check its (tubercle) widen¬ 
ing course by providing more houses or more beds but preferably both.” 
The Government of India Health Survey and Development Committee ® 
{1945) considered this problem and thought that it was most acute in 
one room tenements and that free provision of dwellings for the patient 
and his family (where isolation may be practised) by the local health 
authorities was the only solution. 

A better and larger use of the small number of available hospital 
beds could be made by combining a short stay in hospital essential 
for induction of collapse therapy and training of the patient and his 
family,, with a follow up and continuation of collapse therapy in the 
outpatient department; but this will be only possible with much greater 
aid and interest by the local heath authorities in looking after the patient 
and his family in his home and carrying the hospital facilities .to the home. 
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PROGRESS IN THERAPEUTICS: 1950 ‘ T “ 

Hopes and beUefs in the worth drugs that characterise tKis' de¬ 
cade, as, against the ‘therapeutic Nihilism’ of an earlier period continue, 
yet^ several recent findings tend to confound the 'rational drug renaiss¬ 
ance’. Competitive drugs are hurled tpday on the market or perhaps 
elegantly offered to medical men, pleasingly couched in colourful broc¬ 
hures, The puzzled medical man is expected not to prescribe any 
new therapeutic agent imtil he is first acquainted with studies that 
preceded the introduction of these compounds. From voluminous 
literature he has to sort tfie gold from the dross, the permanent from 
the evanescent. , , 

The year under review in therapeutics has been ovemhehned by 
the new conception of diseases and their treatment. Selye and Hench 
seem to have set a forest on fire. Cortisone and A C T H are finding 
new and ever increasing,, not to speak of strange applications. Their 
introduction is the outstanding event in the therapeutic world. It 
may be said that this is the greatest advance since the arrival of sulpha 
compounds and the antibiotics. 

More data about the antibiotics, sulpha compormds and antihis- 
taminics have been gathered during -the past year about their extension 
or limitation in therapeutic application. One gets a distant view of the 
aridity to which antibiotics are likely to produce in the field of thera* 
peutics. Organisms are proving superior to man in succeeding to resist 
his weapons. “They are not taking the present widespread attack on 
them lymg down: some are defending themselves very effectively and 
some are even tiuming out weapon's to their own advantage.” L. P. 
Garrod (1951)^. This is indeed a note of discord in an otherwise plea¬ 
sant prospect. 

Cortisone & A C T H 

In the earlier reports on Cortisone, and ,A C X H in rheumatoid 
arthritis, the jubilation over the spectacular effect made all concerned 
lose sight of the “Comprehensive Principle” underlying the novel treat¬ 
ment. , The propounders of,the hypoth.esis were not to blame, but the 
subsequent application of the two compounds to diverse ailments awaken¬ 
ed the necessary inter^t in the medical..world to study and grasp the 
significance. It is fascinating to. note that Hench and Kendal,®.embark-: 
ed on their voyage of, discovery almost at the same time as Selye; they 
seem to have, met in .a lonesome , island; . ■ / , . . 

* Department of Phannacplogy, Madr^. laud Stanley-Colleges. . ! ^ 
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The Conception:—Ks a result of animal experiments over an ex¬ 
tensive period, Selye ^ experimental surgieon had suggested that in¬ 
fection, intoxication, trauma and emotional tension which he designated 
“stress” make the body respond by its hormonal output and adjustment. 
The hormones tend to raise the resistance of the body to the onslaught 
of stress. Stress provokes 'an “alarm reaction”, a stage of resistance 
and a stage of exhaustion, all of these embracing the “General Adapta¬ 
tion Syndrome”. Defence and damage are both involved in the reac¬ 
tion. The succession of events may be rapid and fulminant or delayed 
and protracted. ‘ The reaction is mediated by glucocorticoids and an 
unknown factor. This conditioning factor and the target organ determine 
the nature of the disease like nephrosclerosis, periarteritis, nodosa, rheu¬ 
matoid arthritis, peptic ulcer, hypertension-allergy, etc. If the stress 
response mechanism is normal, repair or healing is effected. If upset 
it gives rise to diseases of adaptation or adaptation syndromes. 

The hormonal response is mainly from the pituitary and from thence 
the suprarenal. In a perfectly adapted case, the stress provokes the 
pituitary to secrete A C T H or adrenocorticotrophic hormone with 
diminished secretion of its other hormones. This in turn provokes the 
suprarenal cortex to secrete '(i) the glucocorticoids to which belong 
cortisone and compound F, causing gluconeogenesis, lymphopaenia, in¬ 
volution of lymph glands, granulocytosis or increased phagocytosis 
and antibody formation. They tend to lower the sedimentation rate 
hy their effect on blood protein. Then comes (2) the mineralo-corticoids 
to which belongs desoxycorticosterone or deoxycortisone, that tends to 
antagonise glucocorticoids, cause retention of sodium chloride and water 
and eliminates potassium, produces hyalinisation of glomeruli and 
nephrosclerosis, releasing pressor substances. In experimental animals 
Selye found an incfease of glucocorticoids and a decrease of mineralocorti- 
eoids after stress, the former increasing while the latter reducing resist¬ 
ance to stress or traumatic shock. Pure A C T H is predominantly 
glucocorticotrophic. The crux of the problem is what determines* the 
secretion of the right corticoid, for if there is a 'disproportion or over 
production of mineralocorticoids, disease results. The many changes 
that organs undergo during the reaction to stress may eventually lead 
to diseases 'of adaptation. 

' A strange observation had been made earlier that pregnancy and 
jaundice acted as stress or agents to -provoke cortisone endogenously 
to alleviate pre-existing diseases. 

Objection to this conception was raised by some experimentists 
as desoxycorticosterone is not a naturally occurring hormone. Selye 
has replied by injecting a naturally' occurring corticoid_ i.e. ii deoxy¬ 
cortisone and produced results simildr to'desoxycorticosteroiie. (Details 
'Of the hypothesis could be had from Lancet -Editorial Feb. 3 195 ^ P* ^ 77 *) 
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' Therapy.— CoTtisom ahd ACTH- are freqUeiitly■used as though • 
they wete synoftyfos. - M&ny_ ailments atq treated With' Either of th^ < 
two with perhaps Sifililat tesUlts. But it should hot be forgotten that' 
A- C T H or the cotticotrot)hic hornione may stimhlate ih addition to the 
wailted glucocorticoids, othet unwanted corticoids. -Pure ACTH iS-- 
said to stimulate only the glucocorticoids. However, side effects are' 
more to be expected with ACTH therapy than with cortisone therapy.. 

■ A host of diseases in addition to rheumatoid arthritis are said to 
respond to cortisone or ACTH therapy. The following list may not ' 
be quite exhaustive. It includes chorea, gout, other collagen diseases, 
ulcerative colitis, lupus, disseminated scleroderma, etc. which are said 
to respond very favourably. The next series said to respond favour-- 
ably include asthma; overt allergies, like atopic dermatitis, glomerulo¬ 
nephritis ; neoplastic diseases like carcinoma, Hodgkin's disease, chronic 
myeloid and lymphoid, leulcjemias; infectious diseases like pneumococcal 
and virus pneumonia, poliomyelitis, etc., other chronic ailments like 
hepatitis, herpes, pemphigus; diseases of the nervous system like amyo¬ 
trophic lateral sclerosis, disseminated sclerosis, myasthenia, psychosis, 
hyperthyroidism, hyper or hypoglycemias, etc, -Asthma and hay fever 
are said to respond better to cortisone than to the antihistaminics. 

(This list defies analysis on any basis. A more comprehensive list 
could be had from B. M. J. June ly-rgso p. 1383). 

Mayo clinic reports (1950) that many surgical operations could 
be performed with safety under a ‘cortisone umbrella' like glaucoma, 
uveitis, eto. We have heard of the sulpha 01 antibiotic umbrella used 
by surgeons and today we hear of a ‘non disinfected umbrella'. 

In other words, the disorders listed above are of adaptation or break¬ 
down in the mechanism of the pituitary—suprarenal reflex and deficient 
output of the required hormone. Is cortisone therapy than a mere 
substitution or replacement therapy ? IVhile 10-20 mg. of cortisone 
daily can maintain a patient with complete adrenal deficiency, 100 mg. 
daily ,is needed to change the course of rheumatoid arthritis. Is it- 
then an imbalance between gluco and mineralocorticoids or is it a general 
disturbance of steroid metabolism in the body? It has been shown 
that in rheumatoid arthritis, progesterone is not well metabolised. 
Hench (1950) ® said that the hormone did not kill any microorganism 
or remove any nnkno^vn irritant. What it did was to provide suscepti¬ 
ble tissue with a shield-like buffer. It did not put out the fire, nor re¬ 
pair the damage, but it did provide a kind of “asbestos suit" by which 
the patient was protected. - When the suit was removed prematurely, 
the tissues were again subjected to the flame. But once the inflamma¬ 
tion was suppressed, it could remain suppressed by simple maintenance 
dose. 

In general, A C T H and cortisone act in a legion of diseases through 
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changes in enzyme system. This view has been corroborated by the 
study of A C TH on the excretion of uropepsin. A marked increase in 
excretion of uropepsin is noticed after an injection of ACTH. A 
functioning gastric glaud seems to be necessary for this response. Pa¬ 
tients with adrenal insufiaciency do not excrete uropepsin after AC TH, 
but administration of cortisone promotes the excretion. An allied 
type of treatment for rheumatoid arthritis was to stimulate endogenous 
adrenocortical activity by iuduction of hypoglycemia by insulin or 
electric convulsions. Clinical improvement \vith both are accorded by 
Kersley (1950)1® with evidence of a direct stimulation of ad¬ 
renal cortex for more cortisone output. It is also possible that there is 
a synergistic action between insulin and endogenous cortisone (vide infra). 

Hazards :—^The dangers attending on this form of therapy are not 
to be lost sight of. A C T H may give rise to defects in healing by granu¬ 
lation, a rise in blood pressure sometimes endangering life in hyperpie- 
tics, mental changes and sometimes precipitating Cushing’s syndrome. 
It has been shown fairly definitely that in tuberculous conditions of 
the lung or joint or larynx, more often than not there is a deterioration 
in the general condition. This unfortunately may follow initial hopes 
of improvement. ' Inclusion of streptomycin or paxa-amino-salicylic acid 
did not alter the course favourably. -The hope once entertained that 
cortisone by its fibrolysis may bring the antituberculosis drug nearer 
the target was blasted by defects of macrophage activity, lowering of 
resistance and increase in cavitation. Individual tolerance to cortisone 
and A C T H seem to vary widely. It is said that males as a rule tolerat¬ 
ed the hormones better than females. Minor side-effects were restless¬ 
ness, insomnia and alteration in psyche. Hypertrichosis, follicuhtis, 
retention of fluids and amenorrhoea were noticed. A retrocervical 
hump (buffalo hump) was noticed in some. A few cases of spontaneous 
fracture in elderly osteoporotic patients are also recorded. To prevent 
adverse effects it is suggested that after initial suppressive doses, onl}’- 
the smallest effective maintenance doses should be tried. 

Cortisone is now found effective by mouth. No larger amounts than 
the intramuscular doses are necessary, as absorption is quite satisfac¬ 
tory. A sample of A C T H has been prepared from a whale found in 
Norwegian waters and is now available for oral use. 

Cortisone and Malignancy :—Squamous celled carcinoma, acute 
leukemias and lymphosarcoma were given cortisone or A C T H. Spies 
(1950) obtained very encouraging results with relief of pain in car¬ 
cinoma, reduction in cells in leukaemias and reduction in size of lymph 
nodes in lymphosarcoma. It looks as though vital changes are brought 
about in malignancy by these agents. The chemical condition of the 
body was somehow changed by cortisone and A C T H to arrest the 
activity of the mahgnant elements. 
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Caution in acceptance :—^The unfolding of the creed of Selye coin- ' 
cided with the discovery by Hench and Kendall helped by Reichstein 
of Cortisone and A C T H- in rheumatoid arthritis. One is not sure- 
here as to who influenced the other—Hench and KendaUhaving embarked 
on their journey at the same time as Selye. (The Nobel prize has been 
awarded to Hench, Kendall and Reichstein.) Selye himself has said', 
that it wiU take many years, indeed many generations, befoie the details 
of the general adaptation syndrome are satisfactorily elucidated. Is- 
the general adaptation syndrome a mere vapour or the new creed in 
medicine? Is mechanistic or materialistic science drifting to the vita¬ 
lism of a bygone age? A theory that apparently gives satisfactory or 
consoling explanations of many ills, nay' any ill, may be the beginning 
of the reversal of progress, or the reversion to the dark ages. The de¬ 
ductive science of Galen had to be purged by the inductive method of 
the renaissance. Let us therefore be on our guard against the threat 
of a new dark age, this time dressed up in aU the embroidery of science- 
and not of religion. 

(It is learnt that Selye has published a book called “Stress”—1950- 

£ 5 - 5 ). 

Antibiotics 

Oral-Penicillin :—A fascinating oral penicillin compound is now on 
the market. It is a buffered calcium crystalline procaine penicillin 
flavoured wth chocolate. A teaspoon of it contains 50,000 units whicli 
may be given three hourly with milk or water. One has to remember- 
that blood concentration of penicillin by the oral route is about 20-25 
percent of the same given parenterally. And yet the oral route is. 
gaining ground and intravenous route receding. 

Penicillin in Syphilis :—Jeffries ei aP {1951) in a large 
series of cases tried 500,000 units of penicillin in a peanut oil bees wax 
suspension, daily for 8 days, followed by a short course of arsenic and 
bismuth. This treatment was compared with penicillin and with bismuth 
alone (excluding arsenic), bismuth being given upto a total of 4 Gm. in- 
divided doses every four days. Treatment with penicillin and bismuth 
was quite as satisfactory as with arsenic, with the added advantage of 
freedom from arsenical toxicity. It looks as though the arsenical era 
in the treatment of syphilis is coming to an end. 

Penicillin has -been found effective in Weil’s disease though aureomy- 
cin is deemed superior. 

Pemcillin in Neurosyphilis :—Comparison of the effect of penicillin- 
alone and with penicillin combined with pyrexial therapy in neurosyphilis 
seems to indicate that penicillin alone gives as good or even better- 
results than the combined therapy. 

Penicillin is said to appear in the C.S.F. two hours after an intraven— 
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•ous dose of 500,000 units. The use of caronamid increases the diffusion 
■of penicUlin into the C.S.F. Higher concentrations may be reached in 
patients with meningitis. This method is claimed to be superior to 
intrathecal medication which carried \vith it greater hazard. 

Reactions to Penicillin ■—Penicillin is beginning to show its unseemly 
aspect. Reactions are reported not infrequently—sensitiveness and 
sometimes anaphylactic reactions. Before crystalline penicilhn came 
into use, reactions were attributed to impurities in the amorphous form, 
But cases of reactions are being reported after crystalline penicillin 
administration. Some try to explain this as being due to previous 
sensitisation to fungi allergically similar to penicillin noiatum, but 
evidence is not lacking to show that penicillin itself acts as a sensitising 
.agent. Urticaria is a frequent side reaction, immediate or a fortnight 
after completion of treatment. A pompholyx type of reaction is also 
noticed. Strangely many fungous infections are aggravated by penicil¬ 
lin. The topical application sometimes causes vesicular eruption and 
sometimes sensitises the patient to penicillin very much like.the topical 
application of sulpha compounds. Sometimes laryngeal oedema and 
asthma-hke symptoms were noticed. In late S3q>hilis, herxheimer-like 
reactions may be noticed especially in meningeal or meningovascular 
syphilis and in interstitial keratitis. It looks as though the procaine 
penicillin compounds in oil produce the least number of reactions and 
in least number, while aqueous penicillin compounds in high doses 
such as 500,000 units give the maximum reactions, say, in about 7-10 
per cent of cases so treated with massive doses. 

Synergism and Antagonism in Antibiotics —It is an axiom that two 
or more chemotherapeutic agents acting together may produce effects 
better than an57^ one, as in the treatment of malaria, syphilis, amoebiasis 
etc. The sulpha compounds and penicilhn were found effective in 
combination in some diseases. If two drugs interfere with the same 
stage in a metabolic cycle of an organism, their combined effect may be 
.expected to be additive. If there are different modes of attack, the 
organism surviving the attack of one is exposed to that of the second, 
when the two attacking agents are said to be synergistic. The combina¬ 
tion of drugs tend always to minimise the chances of organisms develop¬ 
ing resistance, as exemplified in streptomycin and P.A.S. or penicUlin 
and streptomycin, in subacute bacterial endocarditis. The incomplete 
bactericidal action of penicillin on enterococci is said to.be perfected by 
the addition of streptomycin. There is also some indication that peni¬ 
cillin, streptomycin and the sulpha compounds control infections by 
H. infliienzce, better. 

On the other hand, is it possible that one drug without aiding ano¬ 
ther, interferes with its action ? In mice infested with Streptococcus pyo¬ 
genes, the mortality after treatment with penicUlin and chloramphenicol 
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was three tiiiles that after treatment %vith'penicillin alone. Other 
similar observations seem to suggest that antibiotic ‘shot gun therapy' 
may sometimes misfire and defeat the object. A bacteriostatic agent if 
combined with a bacteriocidal agent of the penicillin t5rpe, may not 
always have an additive or synergistic effect. Penicillin and streptomy¬ 
cin are bactericidal while chloramphenicol and aurebmycin are bacterio¬ 
static, to be more correct, growth restraining or bacteriofrenic.- There is 
therefore a real possibility of either of the two latter interfering with , 
the therapeutic activity of either of the two former, i.e., penicillin and 
streptomycin. 

Streptomycin : Present Status .-—The Council of Pharmacy and Chemis¬ 
try of the American Medical Association and the Medical Research 
Council of Britain have independently summarised the present position 
of Streptomycin, (i)'Reduction of the daily dosage from 2 Gm. to i Gm. 
has given satisfactory results therapeutically and in eliminating toxic 
possibilities. Toxicity is more due to sustained blood plasma concen¬ 
tration rather than to occasional peaks. (2) In tuberculosis, streptomy¬ 
cin may be tried for acute 'life threatening cases; for all others, non 
streptomycin treatment is to be advocated. In tubercular meningitis 
and acute miliary forms, streptomycin may be mandatory, but its value 
intrathecally is much disputed. Hopes of controlling tubercular em¬ 
pyema are remote. (3) Combined with P.A.S. 20 Gm. a day, i Gm. of 
streptomycin a day considerably reduces the risk of development of 
resistant organisms. Whether smaller doses of P.A.S. should suffice 
for satisfactory treatment, is still a subject of investigation. (A che¬ 
mical compound pairing streptomycin with P.A.S. is now available). 
(4) Promizole with streptomycin is also said to be of value in the treat¬ 
ment of miliary tuberculosis and tubercular meningitis. Synergism is 
in evidence, but whether the combination could prevent the develop- 
. ment of resistant organisms is doubted. (5) In combination with calci¬ 
ferol, streptomycin has been found effective in the treatment of lupus 
vulgaris. Cutaneous sinuses and fistulae also gave a satisfactory res¬ 
ponse. Slow but appreciable improvement is also noticed in bone and 
joint tuberculosis. (6) In tuberculosis of the genito-urinary tract and 
alimentary tract, streptomycin has yielded varying results. The Ameri¬ 
can school however favours its use. (7) The efficacy of streptomycin in 
granuloma inguinale remains undisputed. 1 Gin. three times a day 
followed by i-Gm. a day for five daj^s gave good results as gauged by 
the non relapse for a period of two years. (8) Gonorrhoea and chancroid 
also respond to streptomycin, but to rush to streptomycin before peni¬ 
cillin, is inadvisable, unless it is to eliminate subjacent treponemal 
infection. In America it is said that gonococci are already sulpha fast; 
possibly elsewhere too. Let them not now become streptomycin fast as 
ft ell. Chancroid, resistant to sulpha drugs, also yields to streptomycin.. 
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'(9) The claim of streptomycin to be the drug of choice in plague has not 
been challenged so far (except by statisticians.) 


Other Chemotherapeutic agents in Tuberculosis 


Streptomycin was hailed not so long ago as a boon to tuberculosis, 
but the scope and utility of antibiotics are, constantly changing. The 
battle royal between micro-organism and the attacking weapon will 
never be static and it is hard to predict the winner. What is happening 
with penicillin and streptomycin may be seen in other spheres; the 
jpresent series of antibiotics may ere long be rendered useless and create 
a continued search for newer ones. And so the study of other chemo¬ 
therapeutic agents in tuberculosis goes unimpeded. 

P.A.S. .•—^This is deemed today as an indispensable adjunct in the 
treatment of tuberculosis. The Medical Research Council of Britain has 
reached the following tentative conclusions. Some of the conclusions 
overlap those already mentioned with reference to streptomycin. Pa¬ 
tients receiving streptomycin alone, compared to those receiving P.A.S. 
alone for tuberculosis, revealed the superiority of streptomycin as evidenc¬ 
ed by («) earlier radiological improvement (b) earher sputum clearance 
and (c) general improvement. In the combined treatment, clinical 
improvement was more evident and the sedimentation rate fell more 
jrapidly than in either of the two earlier groups. The main function 
of P.A.S. seems to be to maintain the therapeutic utility of streptom3'’cin 
for a longer period. Doses of 12 Gm, of P.A.S, daily with i Gm. strepto¬ 
mycin every other day, or even every third day was deemed a satisfac¬ 
tory schedule. Among 700 patients so treated, resistant organisms were 
nil after four months. While streptomycin treatment can be intermit¬ 
tent, P.A.S. treatment has to be continuous. For, when both drugs 
were given every third day, cases became bacilli resistant in three 
months. In the treatment of early cases ,P.A.S. has to be preferred to 
streptomycin, streptomycin being reserved for a more serious crisis in 
tuberculosis, whether for an acute exacerbation or in preparation for 
an operation. "To use it indiscriminately is to throw away a trump 
.card needed at a later stage”. 

Thiosemicarhazones :—About ten thiosemicarbazones exist, of which 
only a few are active against tuberculosis-like thiacetozone or contaben 
•or berculon B thioparamizone, seroden, etc. 


CHs CONH 



CH=NNH. CS. NH2 


These compounds promised to be a valuable aid to streptomycin in the 
.treatment of tuberculosis. Tuberculosis of bone, intestine and bladder 
respond satisfactorily to this. In experimental tuberculosis in mice, 
results with thiosemicarbazones compared very favourably with P.A.S., 
iut are inferior to streptomycin. In doses of 20-50 mg. daily for tsvo 
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weeks or more, gradually increased to 200 mg. a day. if patients -could 
tolerate them for 6-12 months, the results were good in fresh exudative 
types, rarely' in laryngeal and intestinal tuberculosis. .But %vith the 
above schedule the drug invariably showed,, toxic reactions which are 
deemed much worse than those with streptomycin. The toxic ’reactions 
have been compared to those of arsenicals in the prolonged treatment 
of syphilis. Minor toxic reactions are anorexia, malaise, headache, 
vomiting, etc. More serious ones are ansemia, agranulocytosis, severe 
conjunctivitis, cerebral oedema and jaundice. Though there is a fall 
in the erythrocyte sedimentation rate and increase in gama globulin, 
they dont seem to be pathognomonic of real improvement. On a final 
analysis after sufficient clinical trials, despite enthusiasm in Germany, 
thiosemicarbazones cannot be deemed equal to streptomycin or P.A.S. 
as claimed earlier. They are however of value in leprosy {vide mfra). 

Leprosy 

It looks as though the discarded drugs in tuberculosis are given 
scope in leprosy. In 1939, promin that was hailed for tuberculosis was 
found to have good effects in leprosy in 2—4 Gm. doses intravenously. 
In 1944 came diasone, the advantage being that it was active orally 
and less toxic than promin. Then came sulphetrone or 4.4 biphenyl 
propyl amino diphenyl sulphone tetra sodium sulphonate. The parent 
diamino diphenyl sulphone is now preferred like the parent sulphanila- 
mide after prontosil and proseptasin. D A D P S is deemed the cheap¬ 
est for mass treatment and can be given in 100 mg. doses daily, orally, 
for two weeks, followed by 200 mg. daily for another two weeks. This 
dosage may be on the excess side for Indian conditions. Treatment for 
a month or more may cause anaemia due to hsemolysis or interference 
with absorption of essential heematinics. Dermatitis and rarely psy¬ 
chosis are also possible. 

The thiosemicarbazones are also found to be effective in leprosy. 
Preliminary reports claim that the thiosemicarbazones in leprosy have 
reduced the death rate, due to cachexia, bronchial obstruction, renal 
amyloidosis, etc. Ulcers and nodules heal rapidly, bacilli disappear; 
certainly a new era has been inaugurated in leprosy treatment. 

Promacetin is another recent compound of use in leprosy. The 
cost of D A D P S for treating a patient according to the above dosage, 
which is certainly not absolute, works to about Rs. 8 per patient.) 

Chloramphenicol 

The use of Chloromycetin or the synthetic chloramphenicol has 
been established more clearly during the past year. The Ministry of 
HeMth in the U.K. has given a pro-visional list of diseases where it is 
indicated with good, satisfactory or indifferent results, (i) Infections 
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where chloramphenicol is superior to penicillin or sulpha drugs are 
typhoid, paratyphoid (excluding carriers), brucellosis, rickettsial diseases 
like typhus, Q fever, virus diseases like psittacosis, lymphogranuloma, 
atypical virus pneumonia, resistant urinary tract infections due to 
E coli, B proteus, B. pyocyaneus and Streptococcus fcecalis. {2) Infec¬ 
tions where results are satisfactory but not fully substantiated, e.g., 
whooping cough {vide infra). Salmonella infections, H. influenzae me¬ 
ningitis, etc. (3) Infections where chloramphenicol is not likely to be 
superior to others or of any value, e.g. influenza, poliomyelitic, tuber¬ 
culosis, syphilis, ulcerative colitis and the virus cold. 

A specific effect on typhoid organism could be claimed with the 
proviso that about 50 mg. per Kg. as the initial loading dose, followed 
by 0.25 Gm. at intervals of three hours for about 2-3 days, brings down 
fever and toxsemia. It is advisable to continue treatment for about 5 
days after the temperature has come down to normal. An average 
aggregate dose of 20-25 Gm. for 8-10 days should suffice in most cases. 
Urine, stool and blood cultures are satisfactorily negatived by chloram¬ 
phenicol by this method, but relapses arc not infrequent and it is not 
evident now if this is due to inadequate dosage or too early cessation of 
treatment. So far the organisms do not show refractoriness during 
relapses. The return to normal of the temperature should not make the 
physician relax general supportive treatment. Fatal haemorrhage 
during the quiescent period, i.e., 3-7 days after the temperature had 
touched normal are reported. Intestinal lesions do not heal as prompt¬ 
ly'as the toxaemia is controlled and so it is advisable to be on guard 
against haemorrhage or perforation specially after the fever has been 
controlled. On the whole, results with chloramphenicol in tjqehoid 
are encouraging, if the drug is used before the tenth day of fever. 

Chloramphenicol in Pertussis —^Since the supply of chloramphenicol 
improved during the past year, its utility in pertussis is gaining ground 
About 2 Gm. were needed for'children agedi—2 years with increasing 
doses for advancing years. About 0.25 Gm. of chloramphenicol by 
mouth twice or thrice a day is administered; sometimes children have 
difficulty in swallowing the capsule and it should also, be remembered 
that the stuff is very bitter if the child bites the capsule. In those 
cases it was possible to administer chloramphenicol as a suppository, 
very rarely,'was it given intravenously in propylene glycol. With this 
scheme of treatment, fever, if present, usually subsides in about 2 days, 
paroxysms of cough in 4-6 days and the results are altogether cheering. 
Reports from S. India have been encouraging. 

Chloramphenicol in Cholera —Here, unlike- typhoid, chlorampheni¬ 
col clears the stool of cholera vibrio, but the clinical condition does not 
seem to improve satisfactorily. Once the symptoms of dehydration 
have set in, chloramphenicol is not of much value; the old, time honoured 
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methods of treating dehydration, are to be resorted to. Possibly 
chloramphenicol may find a place as a prophylactic- in cholera. 

Aureomycin 

In 1949, the Ministry of Health in U. K. restricted the use of 
aureomycin to (i) brucellosis (2) lymphogranuloma (3) proved cases of 
virus pneumonia and (4) ornithosis, a virus infection of birds. 

In the previous review of “Progress in Therapeutics-1949” pub¬ 
lished in this journal (May 1950 p. 224) about fifteen conditions were 
listed as being amenable to aureomycin therapy. The practising me¬ 
dical man knowing that different organisms afiect different systems or 
that the same organisms affect different organs of the body, should in¬ 
telligently use the knowledge regarding sulpha compounds, penicillin, 
streptomycin, aureomycin, etc., as their effects often overlap. Combined 
oral and intravenous aureomycin is generally indicated only in severe 
infections. Orally, aureomycin may cause nausea, vomiting, looseness 
of bowels, etc., to a worse extent than chloramphenicol. Disturbances 
of alimentary functions when aureomycin is administered over a pro¬ 
longed period, make vitamin administration a rational necessity. A 
few patients after aureomycin showed strange symptoms of euphoria. 
It looks as though the blood level of aureomycin is not an accurate 
guide to its therapeutic potency. Aureomycin hydrochloride is stable 
in dry crystalline form and loses its activity rapidly on dilution, unless 
kept in neutral or slightly alkaline solution below freezing point. 

An overall survey seems to suggest that aureomycin is less active 
than penicillin against most Gram-positive and Gram-negative cocci, 
and as effective as streptomycin against most Gram-negative bacilli. 
Fortunately, no inactivitating enzyme corresponding to penicillin 
has been isolated, nor are any highly resistant variants known to develop 
so far. It is hoped that this is not a mere provisional assessment. 

The indications for aureomycin in the light of recent data may be 
summarised, (i) Aureomycin today seems to be the best, if not the 
first, effective agent against brucellosis in general. It is more effective 
against Br, meliiensts than in Br. abortus or Br. suis. An .aggregate of 
4—6 divided as 0.5 Gm. doses every 6 hours on the first day and gradual 
and subsequent decrease, seem to be satisfactory. Aureomycin is here 
deemed superior to sulphadiazine-streptomycin combinations. It is 
thought that aureomycin-dihydrostreptomycin combination provides 
best results. (2) In penicillin and streptomycin resistant strains of 
staphylococci, aureomycin finds a useful place as in staphylococcal 
osteomyelitis, septicaemia, mastoiditis, severe carbuncle, etc. (3) 
Virus diseases like lymphogranuloma, atypical pneumonia and psittacosis, 
respond well., In a sense, aureomycin is a "specific” against all pneu¬ 
monias. (4) Urinary tract infections rvith B. proieus. B. Pyocyanens 
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do not seem to respond to aureomycin, but combination with strepto¬ 
mycin seems to be more helpful. Aureomycin is active in acid urine. 
(5) Influenza with lung manifestations, from the sputum of which 
hemolytic streptococci, staphylococci or H. influenzae or Friedlander’s 
bacillus are recovered, respond fairly well to aureomycin. Aureomycin 
however has no effect on the virus of common colds. 

Terramycin 

Of the several recent antibiotics, terramycin announced in 1950 
seems to have an assured future. From Steptoniyces riniosns, terramycin 
is an amphoteric'Substance, the sodium salt having an alkaline reaction 
while the hydrochloride is acidic. Unlike aureomycin, which it resem¬ 
bles to some extent, the hydrochloride of terramycin is comparatively 
stable. Both salts and the parent substance are bacteriological^ active. 
The hydrochloride is generally given by mouth in capsules 2 to 4 Gm. 
daily. The compound needs to be given six hourly as the optimum 
concentration falls after that period. It looks as though there is a limit 
to its absorption, as larger doses do not appreciably increase the blood 
concentration. Much of the drug remains in the bowel exerting a sup¬ 
pressive action on the intestinal flora. The C.S.F. concentration is not 
comparable to aureomycin. It reaches bile in fairly high concentrations. 
In a general sense, one may say that in equal or comparable doses, terra¬ 
mycin occupies an intermediate place between Chloromycetin and aureo¬ 
mycin for blood concentration, Chloromycetin reaching the highest 
concentration. Urine concentration however seems to be higher with 
terramycin. 

Regarding its utility, it resembles aureomycin in exerting a lethal 
or inhibitory action on a wide range of organisms. However, the 
organisms of tuberculosis, B. protetis, B. pyocyaneous, E. typhi and such 
others, seem to resist its attack. 

Therapeutically, terramycin could be used in (i) pneumonia in¬ 
cluding the virus variety (2) septicaemias (3) urinary tract infections 
(4) brucellosis (5) pertussis (6) rickettsias where it is counted equal to 
or even superior to Chloromycetin and aureomycin and (7) possibly 
amcebiasis. 

Lately, terramycin has been found effective in four of the venereal 
diseases including syphilis, lymphogranuloma, gonorrhoea and granu¬ 
loma inguinale. Attempts to treat syphilis by giving 60 mg. per Kg. 
doses every 6 hours for 8 days, revealed that treponema disappeared 
(apparently though) from 2—4 days and the Wassermann Reaction was 
negatived in about a month. 

Terramycin is not altogether free from side effects. Children 
treated for whooping cough felt nausea, often experienced abdominal 
pain, headache, vomiting, which symptoms stopped when the drug was 
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discontinued. We may say that terramycin is a new antibiotic looked 
forward to with hope. ' ; 

Neomycin 

Neomycin is earlier than terramycin and was thought to be a non¬ 
toxic substitute for streptomycin. It was also thought to be effective 
against streptomycin resistant tubercular organisms. Unfortunately 
all antibotics effective against tuberculosis are also found to be toxic. 

Neomycin is from Streptomyces fradice : another antibiotic, fradicin, 
from the same was found to be effective against fungi and not bacteria. 
Neomycin so far is found active against 52 species of pathogenic or¬ 
ganisms including mycobacterias, the enteric-dysenteric group of or¬ 
ganisms, Friedlander’s bacillus, H. influenz<s, B. proteus, psuedohioiias and 
presumably B. pyocyaneus. This is perhaps the first antibiotic active 
against B. proteus and B. pyocyaneus (confirmation awaited). We are 
mainly interested in neomycin for the reason that resistant tuberculosis’ 
organisms are said to remain sensitive to neomycin. Resistance, if any, 
for neomycin is of the penicillin type, i.e., slow and gradual. These 
hopeful data are set against the uncertainty of neomycin regarding its 
toxicity. Kidney damage has been noticed when ^tuberculous patients 
were treated with neomycin. Neomycin therefore remains "sub judice” 
in the year of grace 1950. 

VlOMYClN 

A more recent antibiotic named Viomycin from Steptoniyces puniceus 
is reported. Its mycelium is purplish red in colour—hence its name. It 
is a strong organic base and forms neutral salts. The sulphate and 
oxalate have been prepared in crystalline form, soluble in water and 
stable at room temperature at a pH of 5-6, It is said to be very active 
against all acid fast organisms. In mice infected with M. tuberculosis, 
viomycin conferred immunity to 90 per cent as against a 90 per cent 
death rate in untreated cases. (Amer. Jl. Tub. Jan. 1951 p. 3.) 

SULPHONAMIDES 

Nisulphazole or 2 p—nitrobenzene sulphonamide thiazole claims to 
be superior to the other non-absorbable compounds of the sulpha-guani¬ 
dine, suxidine and pthalidine series. In vitro tests suggest the activity 
against dysenteric group, salmonella, paratyphosus and other infec¬ 
tions. The activity seems to be due to a combination of sulphathiazole 
and nitro compound or some intermediate reduction compound. Gan- 
trisin or 3.4 dimethyl 5 sulphanilamide isoxozole is a very soluble com¬ 
pound with minimal renal complications. Over 70 percent of gantri- 
sin is excreted in a pure form and perhaps the rest is conjugated. The 
C.S.F. level is about a third of the blood level. This compound should 
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therefore be of great value in patients where renal complications are to 
be guarded against. 

Elkosin or 6 p amino benzene sulphonamide 2, 4 dimethyl pyrami- 
dine is said to be tolerated well when used for a prolonged period. It 
is also excreted in the urine mainly unchanged and very little is conjugated. 
Children treated for meningitis are said to tolerate the drug well. 

Sulpha cojnhinations :—^The principle of sulpha combination therapy 
is accepted; there is no reason therefore for scramble amongst manu¬ 
facturers for claiming a good or the best combination by permutating 
frequentl}^ The old sulphatriad, i.c., sulpha thiazole, diazine and 
merazine, after considerable mse is not deemed inferior to other com¬ 
binations such as sulphadiazine, merazine and pyrazine or sulphadiazine, 
merazine, and sulphacetamide. Sometimes the triad is increased to 
four. It is evident that sulphadiazine and sulphamerazine qualify for 
place in any mixture more than the others. The prejudice against 
sulphathiazole of late seems to be unfounded, unless there is a change 
in the composition of some brands. 

The danger of sensitisation from combined partial doses of more 
than two sulpha compounds is much less than if an equal amount of any 
one compound is used. 


Antimalarials 

The WHO experts committee^® on malaria is of the view that no 
antimalarial drug has all the desired qualities. The ideal antimalarial 
is one which is (i) a casual prophylaxis against all species of human 
malarial parasites (2) definite in its suppressive effect and that too rapidly 
and (3) of low toxicit}’- and cheap. The efficacy of these drugs is by no 
means the same all the world over, v/hich seems to suggest that different 
strains of parasites differ in their response to prophylaxis and therapy. 

As a suppressive, chloroquine seems to hold the first rank so far, 
specially against P. vivax. In i Gm. doses followed after 8 hours by 
0.5 Gm. and then 0.5 Gm. a day on two subsequent days,paroxysms of 
fever of all tj'p^s are effectively controlled. If continued for six months 
with a weekly dose of 0.25 Gm., infection, especially of P. vivax seems 
to be eliminated. > i 

To terminate an attack, proguanil or paludrine is slower than quinine, 
mepacrine or chloroquine, and so cannot be relied on in emergencies 
when given alone. The worst sequel to proguanil seems to be that the 
parasites tend to get resistant. Resistance is said to be on the increase 
in W. Africa. Resistance is likely to develop when relatively heavy 
infections are exposed to doses with sublethal effects. In the treatment 
of malaria either a ‘sledge hammer’ hit is to be delivered by careful 
dosage, and a regulated course or 'polychemotherapy’ is to be tried. 

Camoquin -.—This is. a recent variant of chloroquine, t.e.. 4 
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It is a yellow crystalline poWder^ soluble i in 5 in water, supplied as 
0.2 Gm. tablets. Camoquin is said to be several times as active as 
quinacrine (mepacrine) against avian malaria. It is rapidly absorbed 
orally but rather vague in its distribution in body tissues. It is less toxic 
than quinacrine when used for a prolonged period. The dose advocated 
is 0.4 to 0.6 Gm., i.e., 2 to 3 tablets, though in some regions like Brazil 
and Bolivia as much as i Gm. in single doses was necessary. It is claimed 
that a single dose (10 mg. per Kg.) produces more favourable results 
than divided doses. This single dose is claimed to give an early clinical 
cure and reduces the relapse rate; the effect being better than 0.3 
Gm, thrice a day for 6 days or i Gm. every 6 hours for 24 hours. Parasites 
disappear in 36 hours (vivax) and 30 hours (falciparum) respectively. 

When continued for 4 weeks with a daily dose of 0. i to 0.2 Gm. there 
were symptoms of general weakness, uneasiness in the epigastrium, loss 
of appetite and occasionally insomnia. Such a prolonged treatment 
is never thought necessary. Confirmation of the above is awaited from 
observers in this country. 


Amoebiasis 

Chloroquine seems to be gaining ground as an effective amcebicide. 
Hepatic and pleural amoebiasis respond favourably to a 10 day treat¬ 
ment with chloroquine in a daily dose of o. 6 Gm. for two dajrs and 0.3 Gm. 
for a subsequent week. It is surmised that the efficacy of chloroquine in 
purulent fluids is due to (at least partly) the high concentrations of the 
drug in a large number of leucocytes. The effectiveness of chloroquine 
as against the ineffectiveness of iodohydroxyquinolines hke enterovio- 
form and diiodoquine in extra intestinal amoebiasis, raises the doubt 
if iodine or the quinoline nucleus common to both is the effective com¬ 
ponent. In intestinal amcebiasis chloroquine is less effective. How¬ 
ever, chloroquine seems to free us from emetine toxicity on the heart. 

Anreomycin continues to give satisfactory results in amcebiasis of 
the gut. The high blood level obtained with aureomycin also holds 
hope for extra-intestinal amoebiasis as well. 

Bacitracin, mi earlier antibiotic that was used tqpically in pyogenic 
infections of the skin is reported to have satisfactory’- amoebicidal effect. 
In some cases, bacitracin eradicated intestinal amcebiasis that resisted 
aureomycin. About 80,000 units daily for about 10 days are recom¬ 
mended by oral route. Toxicity seems negligible so far. The dis¬ 
appearance of enterococci and claustridium during bacitratin therapy 
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of intestinal amoebiasis seems to suggest the relation -between tliese 
organisms and the pathogenesis of amcebic colitis. 

Filariasis 

Hetrazan :—Reports continue to be satisfactory on the efficacy of 
hetrazan in clearing the blood of microfilaria. Evidence of destruction 
of parent worm is still circumstantial. Doses of 0,2 to 2 mg. per Kg. 
three times a day for 4 to 6 weeks seems to clear the peripheral blood of 
microfilaria. Negative blood counts appear in about 3-6 days from the 
start of treatment. W, Bancrofti, loa loa, and 07 ichoceycus all respond 
favourably. In onchocerciasis the effect is less rapid and less permanent 
compared to bancrofti infections. 

According to some, hetrazan hydrochloride is better tolerated than 
hetrazan hydrogen citrate. 

Hetrazan has also been found effective in creeping eruptions thereby 
reveahng a larvicidal effect. Hetrazan was also found effective in ascari- 
asisinfirng. per Kg. doses, tliriceaday, for a week. Round worms were 
expelled without the aid of a purgative. One feels that this is too costly 
a treatment to be attempted for ascariasis. 

Banocide :—a new mitifilarial ageixt. This is a British rival for 
hetrazan called also diethyl carbamazine. It is i diethyl carbamyl-4 
methyl piperazine citrate with the following structure. , 

g g5>N-CO-N<^gZcg>NCH3 

This compound seems to differ from hetrazan in being a citrate while 
the earlier compound is a hydrochloride. A dosage of 6 mg. per Kg. 
thrice a day, for 2 to 3 weeks, is said to clear microfilaria from peripheral 
blood and to improve the general condition. It is claimed to be effective 
in W. bancrofti, loa loa and Oncliocercus volvulus. Barring headache, 
lassitude, nausea and malaise, no serious toxic effects have been noticed. 
Allergic reactions occasionally noticed are presumably due to destruc¬ 
tion of worms. 

A NEW Sarcopticide 

Eurax: —N-ethyl o-crotnotoluide, a colourless, odourless, non-stain¬ 
ing compound in i per cent strength, is found to be valuable in scabies. 
The entire body is rubbed with this compound after a preliminary bath. 
A second bath is permitted after 24 hours. Several cases of scabies are 
being ‘cured’ with one such treatment. Itching disappears in about an 
hour of application. The eye however needs protection. 

Advances in systematic Therapy 
Nervous System 

Procaine-intravenous .-—The therapeutic uses of intravenous procaine 
are steadily on the increase. The hitherto unexplored actions of 
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procaine give new promise in .therapeutic usuage. Reference • has been 
made in the earlier review in this series to its use as an analgesic.in trau¬ 
matic conditions. Most cases of neuritis-brachial, intercostal or sciatic^, 
respond well. 'In trigeminal neuralgia, however, results are poor. Spas¬ 
modic vascular conditions are satisfactorily relieved. When hyaluroni- 
dase is added to i per cent procaine, analgesic action is reported to be 
better, due to better diffusion. Many cases of amputation have been 
averted. 

Atropine-like and quinidine-like actions of procaine are being clari¬ 
fied. Some anesthetists report favourably on the use of procaine to 
stop yentricular’fibrillation during cyclopropane anesthesia, though in- 
our study ventricular fibrillation during chloroform anesthesia was not 
corrected. 

Tnbomrariiie — a recent finding :—Claude Bernard in 1S57 drew the 
attention of scientists to the motor paralytic action of curare, but there 
seems to be also a central'action of curare which is excitory. Tubo- 
curarine when injected into the ventricles of the brain of cats showed in¬ 
creased knee jerks, improved flexor reflexes and an increase in rate and 
depth of respiration accompanying a rise in blood pressure. Later, 
general convulsions were noticed. This new action of curare on the 
centres, tend to modify the theory of its peripheral action. An analogy 
could be sought in prostigmine which augments muscle strength in myas¬ 
thenia but weakens that of a normal person when given intra-arterially. 
Clinically the central stimulant action of tubocuraxine is of no practical 
importance in its application for peripheral action. The local histamine¬ 
like action of tubocurarine at the site of injection has been referred ta 
earlier, 

d tubocnrarine and allied curarising drugs :—Comparison between d 
tubocurarine, myanesin, flaxedil and decamethonium is rendered 
difficult. The site of action of myanesin seems to be at the s5mapses of 
the spinal cord, a true antistrychnine action. 

Decamethonium estabhshed a block by a persistent end plate 
depolarisation analogous to an exaggeration of the normal excitant 
action of acetyl choline. The block by curare on the other hand is due 
to an antagonism to the normal activity of acetyl choline. These diff¬ 
erences manifest themselves in many directions as in differing muscle 
susceptibility. Circulating adrenaline modifies the pattern of muscle 
susceptibility to d tubocurarine and decamethonium. 

Banihine—a new anticholinergic :—^Banthine bromide or B diethyl- 
amino ethyl xanthine carboxylate metho bromide is also called metha.n- 
theline bromide. It is said to control remarkably vagotonia in peptic 
ulcer. The action seems to be at the post ganglionic cholinergic level 
(atropine-like) and also at the ganglion level (nicotine-like). The activity 
of the stomach is effectively controlled by the parasympatholytic 
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mechanism. Administered in 50 to 100 mg. doses* every 6 hours, day and 
night, h3^ermotihty and h5rperacidit5^ of the stomach are effectively 
controlled. Dryness of the mouth, slight blurring of vision, gastric 
fullness and slight difficulty in evacuation of the bladder may he noticed 
(parasympatholytic effect). 

Hexamethonium iodide or C 6 in 100 mg. dose also acts by impeding 
transmission of nerve impulses through the vagus to the stomach. 

Parkinson’s syndrome—therapeutic agents : —Several therapeutic 
agents are used in this symptom complex to combat either the depress¬ 
ed emotion as by synhexyl, or the rigidity of muscles by spasmolytics 
like parapanit, diparcol, and solanaceous alkaloids, or salivation by the 
parasympatholytics. 

Antihistamine drugs like benadryl have also given relief. One has 
to be cautious in dramng conclusions about any of these drugs, or about 
the drug treatment of Parkinsonism in general, on too narrow a sympto¬ 
matic basis. The story of parapanit is one of initial jubilation and 
subsequent sobered hope. Parapanit did reducq rigidity, increase mobi¬ 
lity, modify tremors and improve speech, but all temporarily. It was 
thought that it primarily acted on sensory nerve endings for deep sen¬ 
sibility. But dizziness was more frequent here than with the belladonna 
alkaloids. Lysivane like diparcol is a substituted phenothiazine com¬ 
pound. Though belonging to the antihistamine group of drugs, it is 
capable of benefiting many of the symptoms of Parkinsonism, especially 
emotion and mentality. In doses of 200-500 mg a day, toxic manifes¬ 
tations were sometimes noticed such as drowsiness, cramps, dryness of 
the mouth, fornication, and rarely vasomotor reactions and diplopia. 

Circulatory system 

Rubellin — 7 iew cardiac glycoside :—Rubellin from Urginea ruhellaJ^, 
alUed to squill, is said to be 50 to 100 times as powerful as digoxin 
and digitoxin. Observations in man showed that the effective dose was 
0.003mg. per I^g. intravenously, acting best in auricular fibrillation and 
congestive heart failure. Its full action is evident in 2 hours after in¬ 
travenous administration. Digitalis can however be given by mouth 
along with rubellin intravenously. Issacson (1950) is of the view that 
rubellin is bound to be a clinical competitor to digoxin. (Rubellin is 
not to be confused with Rubella or German measles with which it has 
nothing to do.) 

Alcohol and Angina pectoris .-—-Prohibitionists were disturbed to 
learn that alcohol was found effective in the treatment of angina pec¬ 
toris with evidence of coronary relaxation. Whisky appeared to be as 
effective as glyceryl trinitrite in preventing angina of effort, but a care¬ 
fully controlled study by Russek (1950) revealed that whisky in 1-2 oz. 
failed to prevent the transient electrocardiographic alterations, i.e,, 
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RS-T depression and T wave cKanges; observed in control records 'of-- 
pitieiits'with angina.' In sharp' contrast, 0.4mg. of glyceryl tiinitratis ' 
influenced the electrocardiographic changes showing' definite coronary - 
dilatation.' Possibly the soporific effects of alcohol were responsible for 
clinical improvement. 

'■ Diet and Hypertension Kempner in 1945 introduced rice' 

diet for hypertensive vascular diseases, trials have been made all over to 
assess the view. A ten day treatment in many cases reduced the blood 
pressure that kept up at 120-140 Hg. diastolic with a week or ten day 
rest in bed. Effects on ambulatory patients are not worth scientific, 
scrutiny'. Though the blood pressure was reduced and some symp¬ 
toms relieved, the improvement was more apparent than real as gauged 
by the size of the heart, retinal and electrocardiographic changes. 

How far is a low sodium intake (less than 200 mg. a day) responsible 
for this benefit? Administration of sodium chloride steadily raised the 
blood pressure in these cases where it had been brought down by rice 
diet. Sometimes rice diet reduced the blood cholesterol level. The 
nitrogen balance is upset in the early stages which is another factor to 
reckon, the balance being .restored only after considerable time, say 2-4 
months. The other effects are more serious. Extreme salt reduction 
depresses glomerular filtration and tubular reabsorption. This means 
impaired renal function, paving the way for future ursemia. It must 
be noted that in hypertensive diseases the kidney is already below par. 

Renal failure is a contra-indication for sodium starvation and in¬ 
directly rice diet. In some cases the rice diet for hypertension aggravat¬ 
ed quiescent peptic ulcer. How far low protein diet or acid juice (fruit) 
was responsible, it is not possible to say. However, the rice diet approach 
to the problem of hyperpiesia is a new venture. Its relation to sodium 
or chloride or both awaits clarification. 

Haematology 

Available evidence seems to favour the view that in pernicious anae¬ 
mia there is a failure of absorption of vitamin Bja rather than destruc¬ 
tion in the intestine or deviation to micro-organisms. The still elusive 
intrinsic factor appears to be vital when is taken by mouth in phy¬ 
siological amounts, though ingestion of huge amounts may lead to mass 
action and direct absorption. It is not clear yet if the interaction with 
the intrinsic factor is of the nature of an enzyme reaction leading to an 
absorbable form of the vitamin or that the intrinsic factor is a highljr 
specific protein, combination with which is necessary for absorption 
as against mere passive diffusion through the intestinal wall. But from 
the picture of vitamin Bjg as it is revealed today, it rather resembles 
porphjrrin which must be absorbed intact in a specific biological manner. 
The question still remains open as to whether there is not a third 
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aatianasmic factor in the liver which is different from Bjo and folic acid. 
The time has therefore not yet come to discard whole liver or crude liver 
extract from the therapeutic armamentarium. Some, but not all cases 
of megaloblastic anseniia of pregnancy fad'to respond to vitamin Bij- 

Folic acid antagonists and malignancy :—^Biological antagonism 
and allied substrate competition have provided an impetus for much 
pharmacological study. Folic acid antagonists, antihormones and 
antivitamins are being heard of much these days. 

Folic acid or pteryl glutamic acid was made available at a time when 
it was deemed an essential factor for the growth of many organisms and 
for animal metabolism. It had been known to enhance the progress 
of leukaemias in man. Hence it was but rational that antifolic acid 
should reverse this process. Analogues of pterylglutamic acid may 
be expected to exert a biological antagonism to the parent substance. 

No less than about 40 of these analogues have been prepared, of which 
aminopterin or 4 aminopteryl glutamic acid and amethopterin or 4 
amino N 10 methyl pteryl glutamic acid and amino or 4 amino pteryl 
aspartic acid are studied. AH these have an inhibiting effect on L Casie 
and Str Ladis R in media containing folic acid. When administered to 
animals, they induce folic acid deficiency states. Aminopterin is said to 
inhibit Rons sarcoma in chicks and a mammary tumour in mice. Ame¬ 
thopterin has jnelded significant.results in prolonging life in transmissable 
leukaemias in mice. 

In human beings, temporary remissions are obtained in myeloblastic 
and monocytic leuksemias. Acute lymphatic leukaemias in children also 
respond favourably. Remissions however are only temporary, though 
the prognosis is better in children with 'acute lymphatic leukaemias. 
Monocytic leukaemias seem to be refractory. Remission is accompanied 
by complete return to normal of both bone marrow, peripheral blood 
and even joint lesions. In children i mg. doses daily and for adults 3 mg. 
doses orally could be given for a prolonged period say—3—4 weeks, pro¬ 
vided a strict watch is kept over the blood picture and general toxic symp¬ 
toms. Toxic symptoms include vomiting, diarrhoea, ulcerative stoma¬ 
titis, alopecia, jaundice and in serious cases aplastic anaemia with a 
tendency to bleed. Whether these are symptoms of folic acid deficiency 
or possibly a toxic action of the antagonists is not evident. 

At present their value lies in increasing the remissions for a reason¬ 
able. period. Dacie (1950) ^ feels that the effect of these drugs “ is to 
raise hopes which are dashed when the inevitable relapse occurs”. We 
hope for better days for leukaemias with this line of treatment. 

Other chemotherapeutic agents in malignancy have not been verj’’ 
promising either. Combination of hyperpyrexia wth nitrogen mustard 
in Hodgkin’s disease reduced the size of tumours, but neither the re¬ 
mission period nor other effects improved. The addition of pteropterin 
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or diopterin did. not materially add to the benefit* 

Chymotrypsin, a protein enz}m3e gave immediate relief from,pain 
in some cases of malignant neoplasms and reduction in size. A wider 
trial did not answer satisfactorily. Autopsy did not reveal any dege¬ 
nerative changes in the malignant growth. 

A new Atiticoagulant Phenylindone dione, a new synthetic anti¬ 
coagulant in doses of 25 to 100 mg. per Kg. orally or intravenously, effec¬ 
tively delayed clotting in coronary thrombosis. In thrombophlebitis or 
coronary thrombosis, the prothrombin level fell to 25-30 percent of 
normal in a few hours and remained so for about 24—48 hours. A 
maintenance dose of 50 mg. per Kg. per day may be necessary to keep 
the prothrombin level at 30-40 percent of normal. Overdosage majr 
lead to spontaneous bleeding. A mild fatty degeneration may be no¬ 
ticed, which disappears on stoppage of the drug. It is weaker than 
dicoumarol. 


Hormones 

Antihormones :—^Distressing data are forthcoming to indicate the 
reason for refractoriness in some cases of hormone therapy. Repeated 
injections of thjnrotropic or pituitary or chorionic gonadotropic hormones 
into animals of different species induce a refiactory state in which the 
animals become resistant to further effects of the hormones. Antihor¬ 
mones are actually demonstrated in the sera of these refractory cases. 
This refractoriness can be passively transmitted to other animals. The 
hormones seem to behave as antigens while the antihormone has many 
of the properties of an antibody. There is some evidence that A C TH 
can also provoke an antibody as revealed from the works of Gordon 
(1950) 5 . 

The significance of these animal experiments in relation to man is 
not yet clear. No work has been done to reveal anti A C T H in patients 
treated for a prolonged period with this hormone though there is a sug¬ 
gestion from experimental observations. Resistance to treatment or 
decreased response to treatment may well be anticipated and this is a 
prospect too gloomy to contemplate. 

Similar is the possibility wth vitamins, that anti-vitamins are 
capable of being formed in the body. 

A new Antithyroid :—Mercaptoimidazole in 60 mg. doses was found 
to be effective in many cases of thyrotoxicosis. The superiority of this 
compound over the thiouracil series lies in its reduced toxicity. Neuro¬ 
toxic manifestations of thiouracil, methyl, propyl, cyclopropyl thioura- 
cils were due to depression of the peroxidase enzyme system not merely 
in the thyroid where it is desired, but also elsewhere in the nervous 
system where it is not desired. Increased activity and reduced toxicity 
of 2 mercaptoimidazole makes it a valuable therapeutic agent. 
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Adrenaline—changing concepts of its action .-—The s5TOpathetic 
nervous system, with regard to adrenaline ^d "nor-adrenaline, is prov¬ 
ing exciting, revolutionary and annoying. Stimulation of the sympa¬ 
thetic nerves necessitated the assumption that two different active 
-substances, { i.e., sympathin E and sympathin I .with excitatory and 
inhibitory effects) were produced. These substances were thought to be 
formed by the interaction and mediation between constituents of the 
.reacting cells. It was thought that nor-adrenaline might be responsible 
for the excitatory action and adrenahne for the inhibitory action. The 
'difficulty for the pharmacologist today is to assess the relative action of 
the new 'nor-adrenaline’ and its time honoured homologue ‘adrenaline’. 
In structure, nor adrenaline is similar to adrenaline except that the 
nitrogen of the amine group in the side chain is not methylated. 
Prof. Von Euler of Copenhagen (1951) noticed that nor-adrenahne 
is the physiological transmitter of adrenergic action and when the nerve 
is cut and allowed to degenerate, nor-adrenaline almost disappeared 
.from the organs supplied. And yet, the sympathetic transmitter is 
not entirely nor-adrenaUne; adrenahne also had a hand. This relation¬ 
ship awaits elucidation. 

In tumours of the adrenal medulla there is found an excess of adre¬ 
nahne in the blood which is excreted in urine in a potent form. 

Nor-adrenahne did not affect oxygen consumption of the tissues 
while adrenahne did, significantly. Nor-adrenaline produced a rise in 
systolic and diastolic pressure and bradycardia, while adrenahne caused 
only a systolic rise and often a fah in the diastolic. The sum total of 
the adrenahne effect seems to be a vasodilatation while nor-adrenaline 
gives evidence of a general vasoconstriction. Nor-adrenahne is therefore 
linked with hypertension, an error, as it is thought, in deficient 
transmethylation for conversion into adrenahne. 

OH OH 

AOH AOH 

II II 


C H (OH) CH2. NH (CH3) 
Adrenahne 


CH (OH) CH2. NH2 
Nor-adrenahne. 


It looks as though nor-adrenaline is the main sympathetic neurohormone 
for general service, adrenahne acting as a mere adjunct for special pur¬ 
poses with reference to metabolic processes. Nor-adrenahne is not 
merely a precursor of adrenahne, for there is evidence of normal reflex 
vascular effects being mediated mainly by nor-adrenahne. That hyper¬ 
tension is possibly due to imbalance between the two types of sympathe¬ 
tic transmitter is a surmise from these data but nothing of immediate 
therapeutic significance has emerged so far. Many more gaps need 
- finin g for a clearer knowledge of the role of these two substances in 
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sympathetic action. A wide field for exploration exists here.. - . 

Adrenaline substitutes Orthoxine is a synthetic sympathomimetic 
having a high bronchodilator effect with minimum pressor effects, or 
unpleasant effects on the C.N.S. Isuprel is an isopropyl modification of 
adrenaline. .It is a potent bronchodilator but without the blood pres¬ 
sure raising properties. It however augments the heart rate. 

Insulin and Cortisone :—A preliminary report suggests that insulin 
has a cortisone sparing action and that economy may be effected by 
administering the two together. Cortisone possibly effects a synthesis 
of a tissue carbohydrate and in this insulin is helpful in sparing and pre¬ 
venting the conversion of amino-acids. If with 50 mg. of cortisone 40 
units of insulin are added and administered for a week or ten days, 
the clinical condition improves as though 100 mg. of cortisone alone 
were administered daily, for the same period. Hypoglycsemia was 
readily controlled and was not related to the degree of response. 

Further studies are being made to reduce the amount of cortisone 
needed therapeutically by other hormonal combinations. 

Diethylstilbcesterol in orchitis of mumps: —Diethylstilbcesterol has 
,been found effective in reducing the morbidity in testicular complica¬ 
tions of mumps. 

Antihistaminics 

The study of the action of antihistaminics has revealed strange- 
properties. Apart from the anti-allergic or antihistamine properties, 
these compounds seem to show anti-adrenaline and anti-acetylcholine 
actions. We are so accustomed to look upon adrenaline and acetyl 
choline or histamine and adrenaline as antagonists, that we cannot 
conceive their being related substances linked to one another in their 
actions. 

Again, an antihistamine property could be obtained from anti¬ 
acetylcholine or adrenaline-like compounds, as in asthma, which could 
be relieved by atropine, adrenaline or antihistaminic. 

It was shown long ago that in denervated skeletal muscle, the 
action of acetylcholine could be either potentiated or inhibited by ad¬ 
renaline. It looks as though acetylcholine synthesis is the basis of 
normal function of all tissues, be it heart, intestine, vessels, bronchi, 
or the C.N.S., and that the effect of acetylcholine so produced is either 
potentiated or inhibited as necessary by adrenaline or histamine or its 
s>mthesis and liberation being determined by all. Strong evidence 
has been brought forward by Bum (1951) 2 that contractions pf the 
auricular muscle are proportional to the amount of acetylcholine syn¬ 
thesis. The e.xistence of two actions of acetylcholine on cardiac muscle 
is being proved; the contrast between the stimulant action on skeletal 
muscles and inhibitory action on cardiac muscle'is no longer tenable or 
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•complete, AcetylcKoline sjmthesis in the heart may be responsible 
for exciting the contraction in the same way as it excited contraction of 
the skeletal muscles when liberated by a motor nerve. 

These are the data to show that the attack of the three mechanisms, 
i.e., histamine, acetylcholine or adrenaline can produce the same result 
•depending on the condition of the organ. We can thus conceive how an 
anti-allergic drug which affects one of them in some degree inhibits the 
other two and how such a drug may have many properties. They may 
prolong the refractory period of the heart muscle (quinidine-like), neu¬ 
tralise the histamine action in the nasal mucous membrane and skin, 
(antihistanline) exert a depressant action on the vestibular apparatus 
of the C.N.S. or reduce gastric secretion (anti-acetylcholine). 

Thus we are led to the concept that histamine, adrenaline and 
acetylcholine act as local hormones and govern tissue activity in most 
organs. Again, local ansesthetics like procaine, analgesics like pethidine, 
sympathomimetics like ephedrine have antihistamine actions. Anti- 
bistamines are therefore expected to show several side effects which may 
in themselves be useful. 

Local anaesthetics like procaine and amethocaine, have quini¬ 
dine-like actions, as also spasmolytics like atropine, papaverine, trasen- 
tin and pethidine. Anthisan is twice as active as quinidine and also 
bas analgesic properties. Benadryl, like atropine causes drying of the 
mouth and like pethidine causes mental confusion. Most antihista- 
minics are useful in sea sickness, like hyoscine, though the value of hyo- 
scine is doubted by many. 

Atropine-like antihistaminics can abort a common cold by drying 
np secretions. Benadryl was found useful in myotonia, like quinine. 

The basis of these common properties is that these substances 
depress either acetylcholine or histamine or adrenaline action in different 
tissues. 

Dramamine, a combination of benadryl with theophylline to which 
a chlorine atom is added, is popular in America as a remedy for sea 
sickness. It neutralises D F P which has an acetylcholine prolonging 
action. Dramamine alone among the antihistaminics is said to cause 
■vasodilatation while other antihistaminics have mainly a vasoconstric¬ 
tor action. Drartiamine was found to control pregnancy vomiting in 
100 mg. doses three times a day as also irradiation sickness and vomiting 
•due to vestibular damage. The use of antihistaminics in acute nephri¬ 
tis is not very encouraging though some have reported good lesults in 
nephritis following scarlet fever. 

Toxic action :—A few cases of damage to the blood forming organs 
after antihistaminics like pyribenzamine and diatrin when given in 
50 mg. doses thrice a day are reported. But the granulocytopenia wasnot 
serious, as stoppage of the drug and administration of peniciUin or blood 



' ISWARJAH—PRO.GJiESS.m^.TfiERAPBVTIQS,-. , 3^9 

transfusion, reversed'the process. Possibly this effect is due to a ben- 
' zamine linkage —N < for amidop3rrine with a similar linkage 

' also causes agranulocytosis while benadryl which has no such linkage 
has not produced agranulocytosis. This is a danger sign post against 
the indiscriminate and prolonged administration, or worse, self medication 
■ of antihistaminics ‘for all and sundry ailments. 

Fluorides 

Fluorine in diking water is said to , have reduced dental carries 
during the past 6 years by 6o percept according to the American water 
works association. In the next ten years, most U.S.A. cities would be 
adding fluorides to their drinking water. It. is thought that fluorination 
of drinking water is "the biggest, step, in- public health in the last 
100 years”. 

Conclusion 

One is drawn to strange conclusions from the hopeful outlook en¬ 
gendered by progress in therapeutics. The war against diseases looks 
practically over; man is liberated. But for what ? For a longer span 
of life ? Hordes of people who would otherwise be dead are save'd by 
the therapeutics of today. The aged who are kept alive are not merely 
to vegetate but to be productive. As Harry Beckman observes in his 

preface to the year book of therapeutics 1951 “.we are obtuse 

indeed if we expect gratitude from the youthful majority when this 

act ^vil^ engulf in economic desperation.unless we devise newer 

walks of life for the old to work... .else children •will fling their parents 
to the state”. To be old is a prospect too gloomy to contemplate. 
We should convince political leaders that without ensuring the produc¬ 
tive existence of the aged (by aged one means men over 55 when most 
government think men are superannuated) their vaunted existence is a 
mere shibboleth. 

Health they say is wealth but is it 'health thus far and no further' ? 
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GENERAL THEORY OF BACTERIOSTASIS AND ITS APPLICATION 

TO SULPHA DRUGS 

/ 

To the memory of Paid Ehrlich (1854-1915) 

M. G. Good * 

Definition 

Bacteriostasis means the inhibition of growth of micro-organisms 
by certain drugs. Bacteriocide or disinfection designates the death of 
■ germs by similar or allied methods. It is probably correct to say that 
bacteriostasis and disinfection are fundamentally the same phenomenon, 
differing only in quantity or grade as far as the antimicrobial effect is 
concerned. 

Morphology and Microchemistry of the bacterial cell 

In order to know what parts of the bacterial cell play a role in bac¬ 
teriostatic and bacteriocidal processes, it appears pertinent to discuss 
very briefly the morphological and cytochemical structure of bacteria 
and their difference from animal cells. All the observations and facts 
in biology and medicine show conclusively that the animal or plant cell, 
duririg its life, is capable of maintaining its "milieu interieur” (Claude 
Bernard), inspite of differing and sometimes adverse conditions of its 
surroundings, at least to a very great extent. Physiologists have there¬ 
fore rightly postulated that a living unit—the cell—^possesses an outer 
physical line or border allowing it to accept from the' surrounding medium 
in a very selective way those substances required for the continuation of 
life, but refusing entry into the cell, other harmful substances. What 
is still in dispute is, whether the external layer, called membrane in 
animal cells and ectoplasm in bacteria, is a functional or anatomical 
structure making an individual hfe of its own possible or not. 

More than twenty years ago new staining methods were developed 
by the writer which demonstrated the presence in every bacterium arid 
yeast cell of an anatomical membrane as well as a well defined nucleus 
(macrogranulum), stained in contrasting colours. By means of similar 
staining methods animal cells (liver, kidney, muscle, etc.) too, could be 
shown to possess a distinct membrane beyond the shadow of doubt. ^ 

Chemistry of bacteri.al ectoplasm and cell membrane 

Biochemistry has rendered innumerable services to biology and 
medicine by isolating and synthesizing many substances present in and 
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jproduced by living cells. But what organic chemistry by its very 
nature cannot decide is, in what morphological parts or elements of-a 
cell or tissue, are these chemical substances contained. In this connec¬ 
tion the work of the botanist Hansteen Cranner^’must be mentioned who 
isolated from potatoes,and peas, the so called.“water soluble phospha- 
tides”. These proved to be complicated organic compounds (Grasfe 
.and Magistris) ^ consisting of a diamino-phosphatide bound to a potyose 
and Einthocyanine radicals which give a precipitate with basic dyes. For 
the study of micro-(cyto)-chemistry the dermatologist P. G. Unna® 
introduced "chromolysis” which consists in staining selective^ special 
-structures or elements— e.g., nucleus, granules, etc., of cells or tissues by- 
specific staining methods and determining by what solvents, if any, 
they can be removed, so that the same staining methods when applied 
after that treatment give a negative result. By. means of chromolysis 
it could be shown that yeast and bacteria, contain in the ectoplasm a 
j)hosphatide which is bound to a basic substance, possibly a polysaccha¬ 
ride. The phosphatide could be removed from the ectoplasm by HCI- 
alcohol. MacroscopicaUy, such watensoluble phosphatide could be 
isolated from- yeast. It is noteworthy that this phosphatide of the 
ectoplasm-ectolipid—differs in quality between gram-positive and 
gram-negativ.e bacteria and is responsible for the positive Gram stain 
of the former.® 

Anatomy of Disinfection 

What anatomical parts of the bacterial ceU are affected by dis¬ 
infection? The problem was studied by means of solutions of suitable 
metallic salts and dyes, to which yeast and bacteria were subjected. In 
the case of FejClg, AgNOg and HgNOg it was shown by specific chemical 
reactions, microscopically, that the metal was deposited in the rnem; 
brane or ectoplasm of the yeast and micro-organism treated ; in the case 
of other metallic salts the same microscopic result was arrived at, e.g., 
with ZnClg, Pb-acetate, AlClg and Bi-mannose by means of 
hsematoxylin, an acid organic dye, which in watery solution does not 
stain but gives beautifully coloured stained'reactions after mordanting 
with the above mentioned metallic cations. The ectoplasm especially 
of yeast cells often showed a double-contour,ed membrane. Morpholo¬ 
gically identical microscopic results were, found with basic dyes like 
. Victoria blue, fuchsine, safiranine and methyl -violet added in solution 
to a suspension of Imng ye^t and other micro-organisms. It is ob- 
•vious that in this case “-vital staining” is nothing else but a bactericidal 
process since the dyes concerned are more or less toxic to bacteria, often 
in high dilutions. On the basis of these findings and a full review of the 
• literature on disinfection the following conclusions regarding the bacteri¬ 
cidal effect of metallic salts and basic dyes were arrived at 
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' (1) Thfe' efiect waS'-due'-to ■ their-al&lity to the phosphatides- 

phospholipins,. present-in the ■ "bacterial - cell merribrane 
where the respective cations are deposited. ■ ■' 

- {2) The affinity of these cationic disinfectants to the membrane 
is of a chemical nature or "electropolar absorption”. 

(3) The process is a reversible one, i.e., under certain conditions 

it could be reversed and the apparently dead bacteria 
revived. 

(4) The bacteriostatic and bacteriocidal effect of basic dyes on 

yeast and bacteria depends to a large extent on their 
,. , . , . . ^ . solubility in membrane lip. 

biological partition coefficient ^ ^olnbility ' in - solveiit: - 

This factor corresponds, to that, which according to Meyer-Overton"s 
Law, plays a decisive role in narcosis, or general anaesthesia. 

Theory of vital staining 

There are many dyes :0n the market, especially the basic ones which 
are known to be toxic to micro-organisms., It was, therefore, evident 
that a thorough study of the factors governing vital staining might 
help to elucidate the mechanism of bacteriostatic and bacteriocidal effects. 
A macroscopic method for the study of the problem was developed; a 
20 percent suspension of fresh baker’s yeast was shaken with a i per¬ 
cent solution of basic or acid dyes and after sedimentation the colour 
of the sediment and supernatant fluid was compared. On the basis of 
a great number of synthetic dyes of different chemical structure being 
investigated, the following conclusions were arrived at:— 

(1) The permeation of basic dyes depends on (n) the biological 

partition coefficient, (6) their reducibility by living yeast 
and bacteria and (c) the amount of precipitation of the 
individual dye by Cranner’s phosphatide. 

(2) Acid synthetic dyes, especially if lipoid soluble,,(e.g., eosine) 

are easily and highly colloidal, {e.g„ trypan blue), and 
relatively copiously taken up by yeast cells. In contrast 
to current opinion, non lipoid soluble acid dyes, {e.g., water 
blue) permeate also but to a smaller extent. 

(3) Living animal cells, e.g,, from th5rmus behave in general, 

like yeast, when subjected to the same experimental con¬ 
ditions. 

■ (4) Living protozoa like paramiacia are also permeated by non- 
lipoid soluble acid dyes. 

The permeability-of soluble non-lipoids and easily water-soluble dyes,. 
seemed to be in striking con tradicrion to the lipoid theory of vital stain¬ 
ing. Bhtthe difficulty was overcome by-the hypothesis that acid dyes 
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permeate the lipoid membranes of plant and animal cells in the form of 
their free acids and the conception of the pH gradient. The free acids are 
usually weU soluble in organic solvents, but extreme^ little in water and 
permeate under conditions of a different pH within and outside,the cell. 
A positive gradient, viz., a change of pH from alkaline (outside) to less 
alkaline (inside) favours the penetration of basic dyes (free base) and 
inhibits that of acid dyes. A negative pH gradient, viz., change of the 
pH in the opposite direction from acid to less acid favours the permeating 
of acid and slows down that of basic dyes into the living cell 2. 

Generally speaking, the well known fact that basic dyes are more 
toxic to bacteria as compared with acid d} es was accounted for by the 
following fundarriental difference: the former are distinguished by a 
greater and more intimate affinity to the lipins of the cells which are of a 
chemical, or what amounts to the same, of an electropolar nature, where* 
as the latter are taken up by means of solution, hence by physical affinity 
onty. The fundamental difference is evidenced by the finding that the 
toxicit}? of metallic salts for micro-organisms, which was known to 
decrease in the series, Hg Ag Zn Cu, is paralleled by the series, Hg Ag 
Zn Cu Ba Ca which was found to correspond to the precipitability by 
a water soluble phosphatide. Acid dyes are not precipitated by that 
phosphatide, but basic dyes are precipitated and apparently correspon¬ 
ding to their toxicity to micro-organisms. 

Accumulai'ion of dyes in growing bacteria 2 

« 

When 5'’east and bacteria are grown on solid media, containing acid 
dyes, or basic dj'^es in great dilutions, the cultures are beautifully coloured 
and often show an accumulation of the dye, e.g., Congo red within the 
cell in the form of amorphous granules. It was found that in general 
an acid pH of the medium favours the penetration of acid and a slightly 
alkaline pH, that of the basic dyes. In order to test the hypothesis of 
the pH gradient it appeared necessarj' to determine the intracellular 
pH of yeast and bacteria. 

Intracellular pH of bacteria 

A simple technique of adding different indicators to the nutrient 
medium and the bacteria streaked on the solidified plates was used. 
Among a great number of indicators tried, the following four proved of 
decisive value for the determination of the intracellular pH: cresol 
purple, phenol red, bromethymol blue and cresol red. Bacteriologists 
classify micro-organisms under two headings; gram-positive bacteria, 
taking the Gram stain and gram-negative bacteria taking the counter¬ 
stain (fuchsin) in the identical procedure. The experiments led to 
remarkable results, that, \wth a few exceptions, the former have a 
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slightly acid pH ranging froitt 6.i (yeast) to about 6.4—6.6. On the' 
■other hand the gram-negative organisms showed in the majority, a 
pH of 7.4—7.6.- Among the latter the only exceptions were N.eisseria 
gonorrhoea and Neisseria catarrhaliSi with a very slightly acid pH, con¬ 
trasting with the meningococcus and the vibrio cholera with pH 7.0—7.1. 

A few observations of a general interest may be specially mentioned. 
The intracellular pH of micro-organisms is not an absolute constant, but de¬ 
pends to a slight degree on the pH of the medium, viz., slightly more 
acid when grown on a medium of pH 6.5 than on normal plate which 
has a pH of 7.8. Secondly, it varies with the age of the culture, becom¬ 
ing more alkaline after 3-4 days. Only the paratyphoid, Gaertner’s and 
Hay bacilli became more acid with advancing age. Thirdly, in examin¬ 
ing a great number of coli and paratyphoid strains kept in our labora¬ 
tory a very remarkable phenomenon was observed that some of the 
strains showed a slightly acid pH in contrast to the majority with an 
alkaline pH. 


Bacteriostatic effect and gram stain 

The Gram stain was firstly only of diagnostic and tinctorial interest 
but proved later on to have an important bearing on the question of 
bacteriostasis. It was demonstrated (Churchman, 1913, Fisenberg, 
1914) that many basic dyes—the toxophoric cation group—inhibit 
the growth of gram-positive bacteria in high dilutions, in striking coii- 
trast to their opposite numbers. On the other hand some acid dyes- 
toxophoric anion—and the salts of chromic acid showed just a reversed 
effect; viz., greater toxicity to giam-negative organisms as compared 
with gram-positives. This extremely strange phenomenon which ap¬ 
peared very difficult to explain was accounted for by the writer as due to 
their different intracellular pH. 

Diagram 

gram + ve cell gram — ve cell 

pH = 4- gradient medium —gradient pH~ 

6.4 pH 7.2 7,4— 7.6 

Bacteriostatic and bacteriocidal investigations are usually conducted 
by growing the micro-organisms on an approximately neutral medium- 
pH 7.2. As can be seen from the diagram, a basic dye, when added 
to the medium permeates the gram-positive cell easily, because of the 
positive pH gradient, but much less a gram negative cell with a negative 
pH gradient. In the case of an acid -dye or a chromate compound 
being of the toxophoric anion group—^the reverse mechanism is preva¬ 
lent. This disinfectory effect is in agreement with the lipoid Theory 
of Vital Staining. • -Let DbCI represent a basic dye—Db the tinctorial 
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cation. If the solvent or ,medium is alkaline'it "will contain. DbOH, 
which being a free base is well.soluble in alcohol, but sparsely soluble,iu. 
water, will easily penetrate the. bacterial'membrane.. .Provided .the- 
intracellular pH is acid,- as in a gram-negative microbe, it .wiU be trans¬ 
formed into the-soluble salt. In this -way. the.cell will selectively take 
up the dye in a higher concentration than the solvent.. But-if the 
intracellular pH is alkaline or more alkaline than the medium •everj'^ 
molecule of DbCI after permeation of the membrane will become DbOH 
and leave the cell, passing into the-medium. A reverse mechanism can. 
be predicted for an acid d3^e—DaNa, where Da is the tinctorial anion- 
will accumulate in a gram-negative cell (slightly alkaline intracellular 
pH), but return to an alkaline medium from a cell with an acid or less 
alkaline intracellular pH. This is the result of a dynamic process, viz., 
the balance between the number of molecules of the dye entering from 
the medium and those leaving the cell into the medium by permeation 
of the membrane in the opposite direction. 

It is a generally well kno^Yn fact that acid dyes and acid compounds 
are as a rule less toxic to microbes and animal cells; it is accounted for 
by the conception that they are present in the cell constituents in the 
form of a solution or physical fixation, in contrast to basic substances 
which are very hkely fixated to membrane lipins by chemical affinities 
or at least by electropolar adsorption. The observation that bacteria 
are negatively charged as evidenced by cataphoresis, lends I think, good 
support to the contention of a fundamental difference between basic 
and acid substances for the hfe of microbes (and animal cells too). 

ATREPTIC theory as a general mechanism of BACTERIOSTASrS 
AND DISINFECTION (BACTERIOCIDE) 

The writer has shown that Cranner's watersoluble phosphatide 
(from peas and yeast) possesses the property of an enzyme, viz., oxidase: 
it is capable of synthesizing yg-naphthol -f phenylenediamin to indo- 
phenolblue (Nadi-reaction). At the same time the phosphatide reduces 
dyes like methylene blue and KMn 04 . It is worthy of note that the 
capacity of the phosphatide for oxido-reduction was found to amount 
numerically to 20 times, the same (moist) weight of living yeast. The 
phospho-Iipin was precipitated by basic dyes, the dilution of which 
varied with the indiwdual dye, but not by acid dyes. I think that.it 
can, without fear of contradiction, be maintained that a bacteriostatic 
agent or disinfectant after having penetrated into the outer layer or 
envelope of a microbe must interfere with its metabolism to a larger 
or smaller extent. It would appear likely that the "life” of a cell-plant or 
animal—consists in a continuous alternating process of oiddation and 
reduction, following each other with more or less regularity, which 
supplies - the living unit with the required - energy. . The impaired 
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metabolism of a micxobe as a result of xirugs or foreign compounds enter¬ 
ing its outer layer can reasonably be explained in -general physiological 
terms as due to its isolation from the nutrient medium which of neces¬ 
sity leads to starvation. No doubt the most elemental “food” indis¬ 
pensable for the continuation of life is oxygen as can be -seen from the 
fact that animals and humans can live without food for weeks, without 
water for days, but without oxygen only for minutes. I, therefore, feel 
justified to postulate that the Atreptic Theory gives the most general 
mechanism of the bacteriostatic and bacteriocidal action of inorganic and. 
organic compounds. The theory seems to account for many more 
factual observations regarding the biology of microbes, which, however, 
cannot be gone into, owing to lack of space. But I wish to mention 
only one point. Why is it possible to kill pathogenic bacteria lavishing 
in the blood and tissues of a living animal by an appropriate chemo¬ 
therapeutic agent, without materially damaging the hosts? The prob¬ 
able reason appears to be the fact that the “specific surface”, 
surface volume coefficient or the surface compared with the volume and 
mass in micro-organisms is relatively very high. A bacteriologist 
has published the following interesting computation. A cube of i cm. 
diameter can be divided into lo cubes of ijj. side, each of which can 
easily accommodate a coccus of ip. diameter. This cube of cocci weighs 
1.25 gram, has a volume of 0.523® cm. (— lo^® x 0.523®) and an "inner 
surface” of not less than 3.14 square metres { = lo 3.14®). In pass¬ 
ing, I mention here that very recently (1949) E. A. Hauser et al ® have 
proved by direct ultra-violet microscopy that penicillin, an acid anti¬ 
biotic, is absorbed on the surface of staphylococcus aureus^ 

Deduction from the atreptic theory 

In trying to account for the effects of a bacteriostatic, microbio¬ 
logists, almost without exception, think in the first place of its action 
on the proteins of the germs which are said to be precipitated or denatu¬ 
ralized by the pharmacon. The new theory, however, makes it appear 
worthwhile to consider the question of phospholipins versus proteins, as 
the basis of the process. According to the atreptic theory phosphatides 
and probably other lipids contained in the superficial layer, the ecto¬ 
plasm of the micro-organisms, are the main chemical substances acted 
upon in bacteriostasis and its highest degree, disinfection. If the theory 
can be proved to be true, it will amount to a dethronement of proteins, 
as playing everywhere the most important and exclusive role in the life 
of microbes under normal and pathological conditions. 

In pursuance of his celebrated “side-chain theory” Ehrlich, the 
founder of modem chemotherapy, postulated that the efficacy of a che¬ 
motherapeutic agent is due to specific “chemoceptors”, (e.g., acetyl- 
chemoceptor in arsacetin) which are responsible for its greater affinity 
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to a specific germ as compared with the host cells and tissues. In the 
light of the present advanced knowledge Ehrlich’s ingenuous conception 
appears no longer tenable. The changes brought about in a chemo¬ 
therapeutic agent by alteration of its side-chains (chemoceptors) is 
according to the atreptic theory caused by the fact that the former 
alter the partition coefficient and/or the basicity/acidity of the com¬ 
pound concerned, which leads to an increased or diminished affinity to 
the pathogenic germs as compared with the host cells, especially the 
most sensitive organs, central nervous system and other vital organs, 
of the host. In other words the side-chains alter the distribution of 
the chemotherapeutic between bacterial and host cells, i.e., bacterio- 
tropy and organotropy in Ehrlich’s picturesque terminology. The 
object of experimental pharmacology is, according to Ehrlich, to find 
or construct a compound X which has a greater affinity to a specific 
germ than the host cells, viz .:— 

bacteriotropy X organotropy. 

In the light of the atreptic theory this object can be more clearly defined 
by the formulation : 

bacteriolipotropy X organohpotropy. 

Application to sulphonamides 

Generally speaking the sulpha drugs are bacteriostatic against 
gram-positive bacteria (with a few exceptions). Bacteriologists and 
physicians have been baflfied by the strange fact that the efficacy of the 
sulphanilamides should depend on a tinctorial criterion, i.e., the Gram 
stain of the pathogenic organisms. But it is in full agreement with the 
theory, that compounds are basic substances and owing to the alkaline 
reaction of the blood a positive pH gradient exists towards gram-positive 
bacteria (acid intracellular pH) which favours their permeation into the 
germs. It is worth stressing that the theory, especially as far as the 
pH gradient is concerned, only postulates that in case of gram-negative 
bacteria with an intracellular pH of 7.4—7.6 a basic chemotherapeutic 
does not act as favourably. Under favourable conditions, e.g., higher 
alkaline PH of the medium the sulpha drugs act on gram-negative mi¬ 
crobes also. This is in keeping with clinical observations ; in intestinal 
infections (alkaline pH) they are effective against gram-negative patho¬ 
gens, e.g., dj'^sentery, asiatic cholera, especially compounds like sulpha- 
guanidine, sulphasuxidine which are slowly absorbed into the blood and 
therefore make possible a prolonged effect on the microbes of the in¬ 
testines, In a similar way sulpha drugs are bacteriostatic against al¬ 
most all urinary infections, especially when the urine is kept at a slightly 
alkaline reaction. Against the gram-negative Escherichia coli they have 
been proved to be much more effective at pH 7.7 than at 6.2—7.0. Since 
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'QO per cent of the drug is excreted into the urine^ the sulphonamides are 
Tiere even bacteriocidal {Goodman & Gillman, 1942),^ proving my 
-contention that there is no fundamental difference between bacterio- 
■stasis and bacteriocide, the latter being obtained at a higher concentra¬ 
tion of the drug. As an illustration of the importance of the pH for 
bacteriostasis I mention the following observations ; sulpha drugs are 
■effective against the gram-negative meningococcus from the blood, but 
not by intrathecal injection (pH. slightly acid), not effective against 
Established abscesses, evidently because of the acid pH. By contrast, 
mandelic acid and also benzoic acid are bacteriostatic in urinary in- 
iections only in acid urine. Sulphanilamides are effective against the 
gonococcus which exceptionally has an almost neutral intracellular pH 
of 6.8—7.0. They are poorly absorbed from the stomach (acid reaction) 
but readily from the intestine (alkaline pH). 

The role of the physical properties of solubilities and the partition 
-coefficient of a drug in bacteriostasis is evident from the fact that “ail 
sulphanilamides are sparingly soluble in water”. In this connection 
the following observation is worth quoting here: "no ready explanation 
is available to account for the fact that certain non-ionized organic 
mercury-containing compounds are far more toxic to bacteria than the 
highly ionized HgClj” (Goodman & Gilman, p. 826).3 The observation 
is well in keeping with the Atreptic Theory, that the greater bacterio¬ 
static efficacy is due to the diminished solubility in water. The same 
phenomenon has been known in regard to phenols. Na-phenolate is 
ineffective as a disinfectant, in striking contrast to phenol, which is 
well soluble in organic solvents, but less so in water. But a solution of 
phenol in oil is ineffective (R. Koch, 1886). 

Phenomenon of resistance and drug-fastness 

Since the beginning of experimental chemotherapy, clinicians and 
microbiologists have been baffled by the phenomenon of resistance of 
some microbial germs of a species normally sensitive to a chemothera¬ 
peutic agent. ’With regard to sulphonamides it was found soon after 
their introduction into medicine that susceptibility varies greatly in 
different bacterial species, in cultures as well as in disease. Apart from 
this spontaneous resistance, an acquired one or drug-fastness is met with. 
The acquired resistance, if present, is usually to most sulpha drugs, but 
not to penicilUn (acid compound). It develops gradually in some degree, 
never completely, on continued exposure of cultures vi vitro to sulpho¬ 
namides, or in disease when unsuccessfully treated with insufficient 
doses. No explanation has been forthcoming to account .for this strange 
phenomenon of drug-fastness. The writer therefore would like to 
suggest an explanatory hypothesis. 
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Drug-fastness and alteration of intracellular pH. 

It was mentioned above that the intracellular pH of bacteria is bjr 
no m^ans a constant, but may vary with the age of the microbes. It 
was further established that among a large number of strains of Escheri¬ 
chia colt a few showed a different, more acid pH, in striking contrast 
to the majority of the strains. The observations make the hypothesis 
appear reasonable that drug resistance, whether spontaneous or ac¬ 
quired, may be due to a change of the intracellular pH of an individual 
bacterial strain. Acquired drug-fastness could possibly be brought 
about by "breeding-out”, i.e., by slowly weeding out of the susceptible 
individual germs and propagation of the individuals with a more favour¬ 
able intracellular pH. The hypothesis can easily be tested by a simple 
laboratory teclmique of pH determination. Unfortunately the writer 
.has up to the present not been able to obtain such facilities in London 
research institutes. 

Mechanism of sulphonamide action 

Henry (1944) ® has dedicated an extensive treatise to the subject. 
On the basis of the generally confirmed observation that para- 
aminobenzoic acid (PABA) counteracts the bacteriostatic effects of 
sulphonamides, Woods and Fildes (1940) advanced the theory that, 
sulpha drugs compete with the chemically related PABA which is an 
essential metabolite required for microbial growth. However PABA 
is not required by most pathogenic bacteria. Based on a very thorough 
and exhaustive study of the hterature Henry concludes, "there seems to 
be much reason for grouping the sulphonamides with such so-called 
indifferent inhibitors.” Sevag and co-workers (1942) ’’ have estabUsh- 
ed that oxygen consumption in bacteria is in fact inhibited by con¬ 
centrations of sulphonamides which stop growth. The action of sul¬ 
pha-drug antagonists like PABA is then simply explained by their 
excluding the chemotherapeutic from the cell. It would thus appear 
that this mechanism is in full agreement with the Atreptic Theory pro¬ 
pounded in this paper. 

Summary 

1. Bacteria possess an anatomical outer layer, ectoplasm, as proved 
by special staining methods. By means of ‘‘chromolysis” and other 
methods it was established that bacterial ectoplasm contains a 
water-soluble (Cranner’s) phosphatide, probably bound do a basic ground- 
substance. 

2. By microchemical and microscopical methods respectively, it 
was found that in disinfection, the cation of metallic salts and basic 
dyes (vital staining) are deposited in the bacterial ectoplasm, the outer 
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layer of the organism. ■ 

3. The bacteriostatic and/or bacteriocidal action of these toxic 
basic compounds depends on (a) the'partition coefficient, and (6) their 
•affinity for the phospholipins of the bacterial membrane, which- is of 
a chemical nature, or at least due to “electropolar adsorption”. 

4. Acid substance with bacteriostatic properties act, with a few 
exceptions, by their physical affinities for the germ only. Acid dyes are 
not precipitated by water-soluble phosphatides. 

5. The toxicity of metallic salts decreasing in the series Hg Ag Zn 
Cu is paralleled by their precipitability by a water-soluble phosphate 
from yeast, which diminishes in the series Hg Ag Zn Cu Ba Ca. 

6. The permeation of basic and acid dyes into bacterial and animal 
cells depends, apart from their biological partition coefficient, materially 
on the pH gradient, i.e., the difference between the intracellular pH of 
the cell to be permeated and the pH of the vehicle, 

7. Gram-positive bacteria have a slightly acid pH of 6.1—6.4; 
gram-negative bacteria have, a slight^ alkaline pH. , 

8.. The different susceptibility of gram-positive and gram-negative- 
microbes to disinfectants and chemotherapeutic - agents can reasonably 
be explained by their different intracellular pH. 

9. Atreptic Theory of Bacteiiostasis : the mechanism of bacterio- 
stasis and disinfection can be formulated in general pharmacolo^cal 
terms as an effect due to the penetration of the agents into the outer- 
bacterial layer—the ectoplasm —, which leads to the isolation of the 
microbes from the nutrient medium, hence to starvation and especially 
to deprivation of the most basic supply of oxygen. 

10. The experimental and clinical data on sulphonamides appear to- 
be in full harmony with the postulates of the Atreptic Theory. 
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ANTIBIOTICS IN ABDOMINAL SURGERY WITH A CASE REPORT 

B. L. ChopTa 

With increasing frequency newer Antibiotics are being introduced 
one after another, some of them with a wider spectrum of therapy than, 
their predecessors and some of them with a selective and specific action 
as well. 

Terramycin, a new antibiotic has been isolated from a soil sample 
and so named because of the cracked appearance of the growth on agar 
media. Then there is neomycin, reported to be good for streptomycin 
sensitive and resistant strains of tubercle bacilli, is more effective than 
streptomycin against salmonella, viz., Vibrio-cholera. It is less toxic 
than polymyxin D. 

Fradicin, another anti-fungus agent is as effective as aureomycin 
against gram negative bacilli of coli aerogenes groups and gram positive 
growths of streptococci. 

Of all these antibiotics, penicillin is valuable in abdominal surgery. 
Satisfactory results have been observed by using streptomycin; the- 
spread of appendicitis has been controlled and the lump has disappeared 
-rather more quickly. Its action on E. coli is possibly responsible for 
its good results. Of course, aureomycin remains the drug of choice in 
the treatment of peritonitis of appendical origin according to very recent 
literature. The drug is said to be effective against all forms of organisms 
giving rise to acute appendicitis. Recently in a case of an appendi¬ 
cular abscess with adherent retrocaecal appendix, I found great benefit 
wi h a regular course ‘ of penicillin injections 50,000 units every 6 
hours given for 3 days. The spread of infection was controlled and the- 
appendicular lump was localised to the right iliac fossa. The initial 
treatment with penicillin was of very great use during the convalescent 
stage after the operation. The abdomen was opened by a large 5" long" 
incision. Soon after, a pint of greenish pus was withdrawn. The wound. 
was packed with gauze soaked in penicillin solution and a rubber drain¬ 
age tube put in. After the operation the man made a much quicker 
recovery than in those where no antibiotics were given, before antibio¬ 
tics were available for abdominal surgery. In another case of perito¬ 
nitis, aureomycin given before opening the abdomen was of great help. 

Summary 

1. A brief analysis of the place of antibiotics in abdominal surgery 
is made. 

2. It appears that the judicious use and choice of antibiotics 
before, during and after abdominal surgery, is of considerable help in the 
speedy cure of the conditions. 

3. A case of appendicular abscess treated with penicillin is reported. 

* Divisional M^ical Officer, E I. Ra-hvay, Howrah. ~ 

My thanks are due to Dr S. S. Kent,M D., Cheif Medical Officer E I Railway 
for permission to publish this article. 



'FIFTH GUJARAT AND SAURASHTRA PROVINCIAL MEDICAL 

CONFERENCE 1951 

Impressions of a correspondent 

The Fifth Gujarat and Saurashtra Provincial Medical Conference 
■\vas held at Nadiad on March 29th, 30th and April ist, 1951. 

Nadiad, though not the capital of Kaira district, is a very important 
town in Charotar because of its connecting rail and road links with the 
interior in all directions. 

Nadiad has produced eminent men of letters like Govardhanram 
Tripathi, author of the well known Gujarati novel ‘Saraswati Chandra’. 
The great poet Nanalal compared this town to Weimar of Germany 
T)ecause it produced a large number of literary luminaries. Sardar 
Vallabhbhai Patel and his brother, Vithalbhai Patel, had their early edu- 
•cation in this town. It has also produced a number of politicians and 
civil servants who have occupied very high posts in Kathiawar States 
and Government of India. 

Besides, Nadiad has manj'' old historical places and educational 
institutions which occupy important positions in the whole of Central 
Gujarat. 

Nadiad, with such a historic background and a small branch con- 
isisting of twenty-five qualified practitioners ventured to invite a Pro¬ 
vincial Conference. The boldness associated with hard work of the 
organisers made the Conference Session a very successful one. Dr. 
Ishubhai Patel was particularly mentioned by many as the chief organis¬ 
er of the Conference. 

The President of the Reception Committee, Dr. R. Aldrich, welcomed 
"the delegates and visitors on the opening day at a function which was 
Jheld in the Town Hall. Dr. C. S. Patel, President of the Indian Medical 
•Council, inaugurated the Conference and made important remarks per¬ 
taining to the medical education and population in this country. 
Dr. M.D. Patel, Prof, of Surgery, B. J. Medical College, Ahmedabad, 
who was the President of the Conference, in his address, dwelt upon 
various aspects concerning the improvement of the education, teaching, 
ayurvedic medicine, rural practitioners and pharmaceutical drugs. 

The Conference was held in a specially erected pandal in the grounds 
-of the hostel and adjoining it was a Scientific and Medical Exhibition. 
The delegates and visitors were accommodated in the houses of the 
local practitioners and in the hostel. Food was excellent and served 
in a specially erected ‘Shamiyana’. The quality of the food was so good 
-that delegates who had visited a previous conference at Surat—a place 
iamous for its dishes—remarked about Nadiad out-doing Surat. Both 
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-the vegetarians and the non-vegetarians were equally pleased and the 
less orthodox frequently changed the thin dividing line between the 
two in the dining room and took the advantage of both. 

The Scientific Session started in the afternoon with a symposium on 
Hypertension introduced by Dr. Cook, The session was participated 
in by a number of general practitioners whose main complain was the 
lack of attention in this scientific session to the need of the rural practi¬ 
tioner who works unaided by any expert advice or accessory help, like 
that from laboratory, radiography, etc., which modern medicine can 
offer. At a s3rmposium on Obstetric Emergency in rural areas, there was 
n keen discussion regarding the use of pituitrin—^pitressin—in delayed 
labour. On listening to this discussion one sympathised with the rural 
practitioner in his difficulties and, inspite of all the latest advance 
which may be available in the text books, recent published literature 
or personal advice from experts, the rural practitioner still remains the 
sole judge regarding the condition of the patient and the treatment to 
be adopted when he is faced with an emergency in a remote inland 
village. He should intelligently evaluate evidence before him in the 
case which confronts him. At a symposium on Acute Abdomen, the 
speakers mostly enumerated the text book conditions without quoting 
any personal experience. Listeners might as well have taken up a text 
book instead of listening to such a symposium. 

On the last day there were some changes in the papers. There 
was only one paper in the afternoon, the morning being kept for the 
Open Session of the Conference. Large number of resolutions were put 
forward, discussed, amended, amendments rejected and passed. Some 
■of them were of dubious value and could hardly serve the medical pro¬ 
fession. 

The paper read by Dr. J.M. Pandya of Umreth, on Medical Astrology 
was the most interesting and stimulating even though it created a great 
amount of laughter in the audience. If all the practising doctors studied 
medical astrology, half of their mental worries would be solved by giving 
a correct prognosis in any difficult and baffling case and they would 
have the reputation of being always right. It is wondered why there 
was no resolution passed at the above Conference that medical astrolog3=^ 
should be included as one of the subjects in the curriculum of M.B.B.S. 
He narrated some astounding examples by which he had correctly told 
the site of disease long before it was evident. As for example, a girl 
Avho had a particular planet in her astrology which governs the bones 
had tuberculosis of the bones confirmed eight months after she started 
getting fever. 

Large number of practitioners attended the Scientific Sessions from 
surrounding places like Ahmedabad, Baroda, Cambay and other nearby 
places without being absent from their headquarters for long. Many 
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practitioners from Alimedabad, Anand and neighbouring places came 
on Sunday afternoon to listen to the only paper scheduled for the day to- 
be read by Dr. J. C. Patel on the ‘Necessity 6f B Complex in the Treat¬ 
ment of Anemias’ and were disappointed to find that the paper was 
read in the morning. Such changes in the time-table do not do credit 
to the organisers of the Conference. 

Sight-seeing to VaUabh Vaidyanagar and Santaram and Swaminara- 
yan temples was organised on Sunday afternoon and was well patronised. 

However, considering everything, the organisers should be con¬ 
gratulated on the very successful provincial conference when one bears 
in mind that it was organised by a small branch. 

One finds that practitioners attend such conferences more from the 
point of view of a bus man’s holiday and a social meeting of friends whom 
they have not seen for many years. And, as the years are passing by, 
one finds rtiore and more people coming to attend these conferences- 
both with a view to learn something and for sight-seeing. 
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Vitamin D Treatment of Extrapulmonary Tuberculosis, Gertler, W.: Jour¬ 
nal of Tuberculosis, 94 ; 288, 1950. 10 illustrations. 

The important' consideration for the success of chemotherapy is adequate vas¬ 
cularization of the affected tissue and capillary permeability so that the drug is 
able to reach the affected area in the required concentration. The characteristic 
tuberculoid tissue structure with granulation and connective tissue is an obstacle 
to chemotherapy. 

Treatment with high doses of vitamin Ds in lupus vulgaris was first tried in 
Germany by Jordon follo%ving successful treatment in France, Belgium and Eng¬ 
land for some time. Later on, Vitamin B2 treatment was tried in other forms of 
tuberculosis. Menschel (1929) praised the great efficacy of high doses of vitamin 
D particularly in cases of open pulmonary tuberculosis which has been recently 
confirmed by Heilmeyer. A kind of competition betvveen chemotherapeutic me~ 
thods and vitamin D arose as to the efficacy in various forms of tuberculosis, but 
because of their different points of attack, a satisfactory method will probably 
evolve in a combination. 

The advantage of Vitamin D is that it can be given orally and can be taken 
for years svithout unpleasant reactions. 813 cas.°s of tuberculosis of the skin were 
studied in Leipzig Clinic. Alt cases responded to vitamin Dj. In tuberculosis 
of the lung calcium was administered. All the patients were on a standard diet 
nearly salt-free. Two kinds of treatment proved successful: (i) Daily adminis¬ 
tration of I mg. vitamin D2 for adults was regarded as optimum minimal dose; {2) 
10 mg. vitamin D3 every 7th day or 15 mg, vitamin D2 every loth day. 

With I mg daily dose there appeared a syndrome on the 4th week,—a transitory 
flare up of skin changes. The syndrome occurs in diminishing degrees in the course 
of months of treatment. The syndrone does not necessitate stopping of treat¬ 
ment. It retrogresses in 7-10 days and changes to a distinct healing process In 
four months, one-third of the cases of lupus of the skin and one-half of the caseB 
of mi.cous mernbrane, become symptom-free. 

With vitamin D3 the healing was accelerated. Some of the patients, however, 
showed lupoid deposits even after 18 months. 

During the first three months there is danger of reactivation of the old lesions 
of the lung, specially during the syndrome—so careful adjustment must be made 
of the dosage particularly for the first three months and if there is exacerbation 
of lung symptoms, the dosage must be reduced. In some cases, treatment must be 
suspended temporaiily. The danger of reactivation is non-existent in later months- 

Tuberculosis of the larynx, bones and joints improved after vitamin D treat¬ 
ment. Treatment of joints is better than the old methods. 

Pulmonary Tuberculosis. One-third' of the patients treated for lupus showed 
positive lung findings which correspond with German statistics before the war. 
One-third of the productive type of Jung cases (iff of 45) rettogressed with vitamin 
Do. In the productive exudative type (16 of 28) showed improvement. In purely 
exudative ones, the figures are still better (17 from zi). Heilmeyer points out that 
in highly febrile exudative tuberculosis forms of, pulmonary tuberculosis, good 
results can be expected fiom vitamin D treatment. Hilar tuberculosis in children 
improved in nearly ali cases (18 of 20). - ' 
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Initial treatment sometimes produces aggravation, transforming a productive 
focus to an exudative one and may lead to cavity formation—analogus to the 

• exudative course of healing in various forms of -skin tuberculosis, so the initial 
dose should be small and it may be necessar}’’ sometimes even to discontinue for a 
time, but this danger should not lead to the abolition of vitamin D treatment as in 
skin cases careful control treatment leads to final success. 

Case Reports. All indicate ultimate healing of lung lesions with vitamin Do. 

The authors state that their statistics in lung tuberculosis are better because 
the patients are (i) in a condition of high immunity, (2) careful dosage started bs- 
Uow optimum minimal dose and (3) long term evaluation of results—deterioration 
■ of condition in first few weeks or months—later improved. 

Vitamin D2 influences pulmonary tuberculosis in ever}'stage. “Healing push" 
during syndrome may be dangerous to lung-producing cavities, hence the necessity 
of extremely careful dosage. In this respect, TB 1 / 698, streptomycin and P.A.S. 
are better. 

In combined tuberculosis of the skin and lung, "healing pushes” do not occur 
simultaneously. Reactivation of the skin may not produce exacerbation of the 
dung but there may be alternation of both conditions. 

In pulmonary tuberculosis. Vitamin D2 in small doses have no effect on skin 

• conditions but optimum minimal dosage for skin may reactivate lung condition. 

Some effects noted in treatment with vitamin D^. 

(1) Rise in haemoglobin; initial fall followed by rise after 4th month ■ 

(2) Leukocytosis; 

(3) No serious renal symptoms; only push doses sometimes produced 

isolated erythrocytes or hyaline casts ; 

(4) Low blood pressure ; 

(5) Painful nodules in the chest of males ; 

(6) Women after menopause start menstruating and have pain in the 
•breasts. 

No case of death occurred and the authors think that cases of deaths reported 
are due to overdosage. In patients with circulatory or renal damage—dosage 
•should be low. 

The results of investigations suggest that tuberculin reaction diminishes. For 
the first few months the patients feel restless and irritable which increases in syn- 
-drome time and the patients feel calmer with further treatment. Hence an anti¬ 
allergic effect on the tuberculous organism might be attributed to vitamin D and 
'is assumed to signify a counteraction against specific and general hypersensitivity 
a sympathetic and para-sympathetic phase. The sympathetic phase causes tran¬ 
sient e.xacerbation and the para-sympathetic phase induces healing. 

Numerous investigations on vitamin D have produced divergent results, 
sometimes opposing, which indicate that the experiments were performed in different 
phases of vitamin D therapy. 

With vitamin D, anatomical consideration like fibrous encapsulation and avas- 
'Cularity does not play a role in the healing as compared with chemotherapy. 

Vitamin D is a sterol similar to the sex hormones. The sex hormones also 
.act on the central nervous system. There may be an action of the sympathetic 
and para-sympathetic via the central nervous system. 

Vitamin D, unlike chemotherapeutics seems mainly to influence the course of 
tuberculosis by bringing about a stage of non-specific immunity. The function 

• of mtamin D probably consists in non-specific support, control and acceleration 

• of the course instituted by the body itself. Combined treatment with chemothera¬ 
peutic drugs may be useful.for shortening the duration of treatment. In tuberculos s 
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-ultimate healing depends not on complete destruction of, the tubercle bacilli but 
on changed reactions of the tuberculous organism (body). ’ , 

Toxic reactions to high doses of vitamin D2 in extrapulmonary tuberculosis 
•occur but they are reversible. So vitamin Ds treatment ranks equal to chemo- 
therapeutics tomvn so far. 

The authors discuss prophylactic treatment of tuberculosis by repeated push 
therapy in infancy and childhood. 

, L. Banerjee. 

Problems concerned with the Histologic Diagnosis op Tuberculosis of 

Lyxiph Nodes, McDonald, J. R. and Weed, L.A.: Am. Jour. Clin. Path., 

21 .■•223-233, 1951. 

The diagnosis of tuberculosis is frequently based on the histological picture 
rather than on the demonstration of the Mycobacterium tuberculosis. The difficul¬ 
ties of collecting histological material in a state suitable for culture, the numerous 
culture media and animals that are required and the additional staff that may be 
necessary for this work, as well as the long lapse of tirne before results are obtainable, 
make these procedures tedious and expensive and they are rarely resorted to. How- 
■ever it is well known that numerous chronic inflammatory conditions other than 
tuberculosis are capable of producing an identical histological picture. It is not 
so widely appreciated that tuberculosis may frequently not exhibit the characteris¬ 
tic histological picture associated with it. These considerations, together with 
the fact that tuberculosis is a world wide scourge, the existence of which in any 
particular case cannot be assumed or disregarded too lightly, make it essential 
that an accurate bacteriological diagnosis be made in every case. 

Three groups of cases selected from a large series show the dangers of histolo • 
gical diagnosis alone. 

Group I. Cases not suggesting tuberculosis histologically but where Myco¬ 
bacterium tuberculosis is isolated on culture. 

Gioup 2. Cases suggesting tuberculosis on biopsy but where other causative 
•organisms only can be grown on culture. 

Group 3. Cases suggesting tuberculosis on biopsy but where no pathogens 
are isolated on culture. 

Three main difficulties are encountered:— 

1. Selection and mode of collection of material for culture. 

2. Obtaining material for culture before extensive chemotherapy or anti¬ 

biotic therapy is given. 

3. The bacteriologic examination of the material. 

^ The first tivo are countered by previous consultation and co-operation with the 
•clinicM staS. The third is an individual problem to be considered in relation to 
the Instory, clinical picture, etc., of the particular patient concerned. Any "cook 
■hook routine for adoption in every case is often inadequate, and generally wasteful. 

In all problem" cases, efforts must be directed mainly to the isolation of— 
(a) the common infective organisms. 

(h) Mycobacterium tuberculosis. 

(c). the brucella group of organisms. 

. {^) pathogenic fungi, i 

It is needless to add that other rarer organisms like the rickettsiie have to be 
•considered where the clinical picture warrants it. Some useful hints regarding the 
media and methods used by the authors in each instance are given. 

. . A. Nanavati. 
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An Evaluation of Banthine in Ulcer jrANAOK-MENT, McHardy, Browne; Ed>-‘ 

wards and Mareck.: New Orleans, Med. & Surg. Jour. 103 ': 380, 195 r. 

Enthusiasm over the success of total vagotomy in the treatment of peptic 
ulcer has waned. Medical or chemical vagotomy is frequently referred to, and. 
banthine has been heralded as a means to this endi Banthine is B diethylamino- 
ethyl xanthene-9-carboxylate bromide. Given orally it has an atropine-like 
action on the postganglionic nerve endings of the parasympathetic system and 
inhibits vagotonia. Experimentally it has been found to block both sympathetic 
and parasympathetic ganglions. It is also believed to interfere with visceral sen¬ 
sory afferent impulses. Secretory influence is inconstant, and it is unable to pro¬ 
duce a negative secretory response to insulin. However, the authors have fomd 
that in their patients it has definitely resulted in inducing gastric hypomotility 
and reduced secretions. This paper is based on an experience of banthine with 
162 peptic ulcer patients. 

Dosage. In 82 percent of cases the dosage adopted was 50 mg. at six hour 
intervals during activity, and 150 to 200 mg. on retiring, and 100 mg. six hourly 
thereafter. Jn patients showing tolerances to the drug an increased dose of upto 
Soo mg. in 24 hours can be given. "When the ulcer has healed as demonstrated 
bj’ radiography, a maintenance dose of one-half the therapeutically efficient dose 
should be used. Finally a regular nocturnal dose of 100 mg. should be maintained. 

Toxicity. In a 12 month follow up and an experience with 162 cases the 
authors have not met with any serious toxic features. In less than half the patients 
was there any objectionable salivary suppression. Dilatation of the pupil was rare. 
Dysuria was rather frequent and could be prevented by voiding urine just before 
a dose. Pybn’s obstruction is accentuated. If gastric aspiration and restricted 
diet is used ivith banthine a distinction due to purely oedematous phenomenon 
will be relieved in 72 hours. Glaucoma is a specific contraindication and the drug 
should be used ivith in pyloric and prostatic obstruction. Idiosyncrasy is rare. 

Therapeutic results. It is yet too early to give a final verdict but the following 
effects can be recorded, (i) Pain relief was prompt and complete within 38 hours 
in most cases. Of 162 patients, 13S were completely relieved and ii had no relief. 

(2) Nocturnal waiting pains present in 116 patients was aborted in all but 7 patients. 

(3) Nausea and vomiting present in 86 patients was relieved in all but one. 

The patients response to banthine is impressive. They are well pleased. Ap¬ 
preciating the fact that the patients with banthine had no supplemental diet or 
medication, the authors w^ere impressed with the efficacy of banthine as a therapeu¬ 
tic adjunct to ulcer management. They are reserved about making exaggerated 
claims because they are aware that a longer follow up is necessary. Chronic ulcers 
with cicatrization and penetration cannot be expected to heal. Pain relief is 
usually prompt and dramatic. The drug requires further trial, especially, as in it 
.we have an agent that can control gastric hyperto.xicity. 

E. J. Borges. 


SURGERY' 

Treatment of Ankle Sprain with special reference' to the use of Ethyl 
Chloride spray. Price, R. A. : Postgraduate Medicine: 9 , 58-60; 1951, 9 re-^ 
ferences, 2 figs. 

The author reviews the treatment of ankle sprain and'^presents a method-which. 
he believes to be the simplest and most effective for most ankle ^ sprains. 

He classifies them into two varieties, the complete and the incomplete. 
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The former, constituting 5 to 510 per cent of ankle sprains,iis so severe that one or 
more of the three lateral ankle ligaments are completely tom through allowing an 
'unusual amounj; of inversion of the,foot, and should be immobilised in plaster for 
-approximately six weeks. The treatment for the incomplete tears is of various 
types. 

Gibney first described adhesive strapping which enabled satisfactory healing 
but relatively long periods of disability resulted. Fifteen' years ago, Leriche, Arnulf 
and others, introduced an ambulatory treatment with injection of a local anaesthetic 
into and around the painful area of the ankle. The Success of this method however 
was marred by certain undesirable features such as the infection itself and the risk 
of contamination and infection of the joint. 

The author has used the ethyl chloride spray extensively in the relief of pain and 
treatment of this injury in army troops. .After physical and roentgenological 
•examination to exclude malleo’ar fracture, the painful areas are sprayed till the 
skin is blanched. Massage of the tissues is employed to relieve the discomfort 
of the cold, after which the patient is told to stand with full weight on the injured 
ankle, and if pain is still present, a second spraying is given. The ankle is wrapped 
•with an elastic bandage for 10 to 1,4 days during which'time he is encouraged to return 
to work or regular duty and to return for treatment if pain develops in the 
ankle. Occasionally a second treatment is necessary, 12 or 24 hours later. 

The author finds the results most gratifying and hopes that wider adoption 
-of this method would reduce the morbidity of this common injury. 

Eustace J. De Souza. 


Peritoneoscoty—^An EvAx.uA'noN OF 396 Examikations, Anderson, J. R,, 

•Dockerty, M., B. and Wangh, J. M.: Proc. of .the Staff Meetings of the Mayo 

Clinic, 25 : 601-605, 1950. 3 tables. 

The authors review the information obtained and the utility of 396 examinations 
in 392 patients from the first peritoneoscopic examination at the clinic in 1938, 
where a complete study of bmpsy material'from l8r examinations was considered 
•the most objective method of determining the value of peritoneoscopy. The mi- 
•croscopic appearance of these specimens was compared with the gross appearance 
seen through the scope and wth the pathologic material and clinidal findings ob¬ 
tained in the course of the illness. 

^^'hen peritoneoscopy was employed to confirm a Clinical diagnosis, the correct 
•diagnosis, as established by follow-up, was made by peritoneoscopy in 112 of 120 
patients. Peritoneoscopy used to perform a diagnosis 'from an array of possibili¬ 
ties was useful in 108 of 152 examinations. 

It was most useful in the diagnosis of benign and malignant diseases of the 
peritoneum, less so in diseases of the liver. The accuracy of diagnostic value was 
greatly increased by removal of tissue for biopsy, but the prothrombin level of the 
blood should be near normal limits if a biopsy is to be performed on the liver. 

The anaesthesia used in most cases was pentothal sodium supplemented with 
oxygen by mask and occasionally with nitrous oxide. 

The authors believe that any case with a doubtful diagnosis -with ascites should 
be examined at least once by peritoneoscopy. Fatalities are not frequent, only 
•one in this series could be attributed to this cauM. Those that die following 
peritoneoscopy do so from the natural course of this disease where it is significant 
.that the mortality is no more than ordinary 'trocar paracentesis. 


Eustace J. De Souza. 
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The surgical JiAHAGEMEnr op Chronic Osteomyelitis by Saucerization, Pri¬ 
mary CLOSURE, AND ANTIBIOTIC CONTROL—AuREOMYCiN, Joseph Buchmatt 

and John Blair, i J. Bone & Joint Surg., 83 A: 107-117, 1951V 

The authors give their experience in a preliminary report. They have used 
aureomydn because of the ease of administration, absence of side effects, and wide 
range of action. The results are as satisfactory if not better than with the use of 
penicillin and streptomycin. 

Their technique consists of the following: Under general anaesthesia and 
tourniquet control, an incision is made sufficiently extensive to expose normal bone 
at the extremities of the lesion and to allow the most direct approach to the diseased 
area without endangering important blood vessels, nerves, or muscular mechanisms. 
The soft tissue scar is excised to the greatest extent possible. The periosteum and 
soft tissues are stripped only from those areas of bone to be excised. Long bones 
are usually unroofed ivith a motor saw, and the lesion is saucerised with S-shaped 
gouges and chisels, normal bone and medullary canal being exposed at the extre¬ 
mities of the lesion. The walls of the saucerised area are levelled off to make a 
shallow cavity, all visible foci and overhanging ledges are removed. The wound 
is then thoroughly cleansed and flooded with a solution of saline containing 0.5 mg. 
of aureomycin per cubic centimetre. The wound is then closed without drainage 
in several layers wherever possible. When there is insufficient skin for a satisfac¬ 
tory closure, dermoplastic procedure is carried out by undermining the skin and 
utilising releasing incisions; these incisions may or may not be closed, depending 
upon the local conditions. Sinus tracts are excised wherever possible. If excision 
is not feasible, the tracts are curetted and the openings are closed with one or two 
sutures. Wet dressings containing the antibiotic solution are applied after skin 
closure. A compression bandage of sheet %vadding, flannel, and adhesive, is used 
to immobilise k the limb and to support its circulation. The .tourniquet is now 
removed. Plaster of Paris support is used only when excessive amount of bone 
has ben removed and post operative fracture is feared. 

Antibiotic therapy is started 24 hours before the operation. Every 6 hours 
500 mg. of aureomycin is given by mouth. During operation an intravenous infu- • 
sion of 1000 cc. of saline containing 500 mg. of aureomycin is given. In the post¬ 
operative period 500 mg. every 6 hours is continued. The wound is left undisturbed 
until the tenth post-operative day at which time the sutures are removed. In the 
great majority of instances, healing by primary intention is found at this time. The 
line of incision is nevertheless supported with adhesive ridges because fluctuation is 
still evident in the superficially closed wound. It is most important that the un¬ 
derlying hsematoma be not discharged. ^ Evacuation of the hepmatoma results in the 
formation of a cavity which can only be healed by granulations, thus defeating the 
objective of healing by primary intention. If partial evacuation of the haematoma 
occurs, the wound is covered with a dry dressing. At no time is the wound probed, 
drained, or irrigated. Healing occurs, although it may be delayed for several 
weeks. 


E. J. Borges. 


The Radical cure of Inguinal and Femoral Hernia with a Polythene 
INSERT, Thompson, W.: B.M.J. 1 : 797 ~ 799 i 

The author used polythene repair in 6r out of lo^ herniorrhaphies in a series 
of selected cases contaning only those which required major repair. The object, 
which was to reduce the recurrence, morbidity and mortality in different hemi®- 
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to nil was achieved in all but one case where a persistent sinus led to removal of the- 
polythene insert. 

The polythene has the advantages of being, light, cheap, water repellant, easily- 
cut with a scissors and perforated with a needle, and is best sterilized by soaking, 
in perchloride of mercury i:iooo, biniodide of mercury laooo or lysol or dettol. 

The author prefers the combined repair where the incision is made along Lan- 
gers tension lines, beginning over the outer third of Pouparts ligament extending, 
to the external ring, the skin flap is reflected downwards exposing the inguinal and 
femoral rings. The polythene plate cut to shape is placed in the extra peritoneal' 
fat, the lower border is fixed by stitching it medially to Coopers ligament just 
behind the insertion of the conjoint tendon into the pectineal line, and laterally 
to the Pouparts ligament opposite the deep epigastric vessels. 

The upper flap of the transversalis fascia is brought down and sutured to the 
Cooper's ligament, the Gumbernat’s ligament, the deep femoral arch and the Pou¬ 
parts ligament. Because of the rather extensive dissection required, good relaxation 
is essential. Early ambulation is egected and after six weeks convalescence, return, 
to light duties and after three months full duties are resumed. 

Eustace J. ue Souza. 


Surgical treatment of Clubfoot, McCanley, J. C. Jr.; Surg. Clin., N. America 

31 ; 5 fii- 573 . 32 references, 3 figs. 

It is important to recognise the wide variation of problems with the general, 
pattern. The commonest type is found in otherwise normal infants and not asso¬ 
ciated with other congenital deformities. There are other types which are a part of 
a more profound congenital disturbances, i.e., associated %vith arthrogryphosis 
multiplex congenita,or tlie type in conjunction mth spina bifida and others of 
neurogenic or myogenic origin, and these are more resistant to any form of treat¬ 
ment. 

Eflective therapy can only result from a well planned system of treatment 
which should begin in early infancy and continue with uninterrupted after-care 
and observation throughout childhood. 

The standards of correction must be roentgenological rather than the clinical 
appearance of correction. Kite has called attention to the alignment of the long- 
axis of the talus and the first metatarsal. 

The author considers the following general indications for treatment:— 

Younger age group —up to 6 years. 

1. Incomplete equinus correction with satisfactory varus correction. 

2. Incomplete varus correction with or wthout satisfactory equinus cor¬ 

rection. 

3. Persistent functional varus. 

4. Persistent intoeing. 

' ’ Older age group —8 years and older. 

5. Complaints and disability associated with persistent deformity. 
Operative treatment of equinus. This is indicated if proper stretching force fails. 

to correct the equinus relationship of the hind foot, if the -varus component is cor¬ 
rected and if there is sufficiently strong calf muscle to survive functionally in the 
lengthened position. It is contraindicated in rocker foot, uncorrected varus nnH 
structural deformitj'- preventing upward rotation at the ankle. The author prefers 
the open operation of tendon lengthening. 

Operative correction of varus—Younger age group. The author prefers a soft 
tissue release operation ivhich is indicated if adequate conservative correction fails,, 
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if is t6Tid6iicy lo TecuTTence or if tli6 trcatinent in infancy was inadc^juatc, 
-and in clubfoot of neurogenic or fibrodysplasic origin. It is contraindicated in 
functional varus that is correctable by manipulation, in the too young or too 
•old and in structural deformity preventing adequate correction. Tne optimum 
age is from three and a half to five and a half years. 

Anterior tibial muscle transplantation is used in functional varus correctable 
by manipulation. 

Derotation of the leg bones is used in unusually persistent adduction of the 
foot where there is rotation or torsion of a corrected foot on the thigh. 

Surgery hi the older age group—over 8 years. Sub total or triple arthrodesis 
is used in persistent deformities where subjective complaints or disability is 
present or inevitable, where previous operative correction has failed or to correct 
a varus and equinus where the talus has matured in a position of plantar fle.vicn so 
as to prevent any dorsiflexion. 

Eustace J. de Souza. 

Eosinophiuc Gr.anuloma of bone, Henderson, E.D., Dahlin, D. C. and Bickel, 

\V. H.: Eroc. of the Mayo Clinic 25 ; 534-541.1950. 13 references, 2 figures. 

The authors describe this condition which was unrecognised till 1940 when 
■Otani and Ehrlich described what they knew of "solitary granuloma of bone”. 
Lichtenstein and Jaffe presented a similar destructive lesion but called attention 
to the large numbers of eosinophilic leucocytes in the sections. It is established 
as a condition where a destructive lesion of either a long or flat bone involves the 
• cortex and may invade the surrounding tissues, with a short history of pain at the 
site of the lesion with or without swelling. It tends .to occur in children and young 
.adults with no systemic reaction and readily responds to curettage or roentgen 
therapy. 

Tne bone is replaced by tissue resembling granulation tissue, and consists of 
histiocytes arranged in sheets, with variable numbers of eosinophilic leucocytes, 
areas of hsemorrhage and necrosis. 

Green and Farber pointed the similarity to Hand-Schuler-Christian disease 
.and thought it a variant of the lipoid dystrophies. Thaunhauser finds no justifica¬ 
tion for this assumption While Teilum and others thought eosinophilic granuloma 
.an early phase of the Hand-Schuler-Christian syndrome. The authors first at¬ 
tempted to distinguish the two conditions on histopathologic grounds alone and 
fixed certain criteria for differentiation. 

Large numbers of foam cells or lipophages indicated a diagnosis of Hand- Schu- 
ller-Christian disease as also the presence of mature or polymorphonuclear eosino¬ 
phils, while indented or bilobed nuclei of eosinophilic leucocytes were to indicate 
eosinophilic granuloma. The presence of lymphocytes, plasma cells, haemorrhage 
and necrosis, substantiated the latter diagnosis. With these criteria. 14 cases were 

■ studied and only in i could a diagnosis of Hand-Schuler-Christian disease be made. 
Stud5dng the history and clinical course, 4 more cases could be put in the category 

■ of the Hand-Schuler-Christian disease. In one, the diagnosis was doubtful or 
borderline, in the remaining 8 the conditions for eosinophilic granuloma could be 

fulfilled. • _ . . 

Clinically, the presence of significant ansemia was a grave prognostic sign. 
Exophthalmos, diabetes insipidus, multiple lesions of the skull or visceral lesions. 
indicate the graver Hand-Schuller-Christian disease. Eosinophilic granuloma 
carries an ercellent prognosis and a predictable course, and the authors feel that 
.this diagnosis should be made only in cases with no visceral lesions and if not more 
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"tVian two bony lesions are present at the same time, 

- They did not find any conclusive relationship between this condition and the- 
'lipoid hystioeytoses and found no evidence to support the claim that it was an early- 
phase of Hand-Schuller-Christian disease. • ' 

Eustace J. de Souza. 

The approach to Surgery and Anaesthesia in old age, Rudd*. T. N.: The Pract.- 

166 : 159-105, 1951- 10 references. 

The author "is of the opinion that the elderly, receive far too little rather than 
too much treatment, because of an extreme conservatism. He feels however, that 
■with modem methods a larger number can now be judged fit for surgery because 
^experience of geriatric surgery shows that wounds heal well and the incidence of 
,pulmonary and thrombotic complications is not as overwhelming if the patient is 
mobilised early and that the senile heart stands anEesthesia well if shock is avoided. 
The patients full co-operation is essential as -ndthout it no surgical treatment 
•excent in gravest emergency should be considered. 

Pre-operative Investigations. A functional ^sessment of the body as a whole 
.and of each system separately should be the basis of a complete physical examina¬ 
tion. 

Blood counts are essential as anaemic patients tolerate surgery poorly and their 
wounds heal slowly. Surgery is seldom advisable with a haemoglobin level lower 
.than 70 per cent, in which case, a small transfusion raises the plasma protein level 
.as well as the hemoglobin. Some geriatric surgeons (Steiglitz 1949) recommend it 
routinely. If a transfusion is not available and the operation not an emergency,' 
intravenous iron and oral iron help in raising the hsetnoglobin'. ' 

The fasting blood sugar estimation is invaluable in detecting those diabetics 
without glycosuria which is not uncommon in the elderly. 

Blood urea and non protein nitrogen, if raised, suggest the more careful exa¬ 
mination of renal function. Short hospital rest and treatment of anaemia if present 
often produce marked improvement of renal function. 

The routine urine examination, mesurement of daily output and specific gravity 
of the twenty-four hour sample, should be carried out in every case. 

As a preliminary to surgery the patient should be mobilised as much as possible 
before operation. 

Anesthesia, in the elderly. Rowntree (1951) stresses the point .that the anaes-, 
thetist is more important than the anaesthetic used. A sympathetic anajsthetist 
who is willing to take into consideration the opinion of the geriatrician, will rapidly. 
‘liecome a safe and kindly anaesthetist of the aged, if he recognises the importance - 
of the lijemoglobin level and light premedication. Cyclopropane is much favoured 
by some, though simple gas oxygen and ether give excellent results with or without - 
CO2 absorption. 

Refrigeration anesthesia must not be forgotten in gangrene or other.conditions, 
requiring amputation of a limb, as it makes surgery possible in the hopelessly debi¬ 
litated or septic cases with almost complete absence of sfiock, or constitutional. 
disturbance. With proper technique, the limb can be moved, skin grafts can be . 
applied rvithout pain and post-operative pain is minimised. 

Surgical procedures. The scope can be vastly increased with proper experience; • 
a wider field for the performance of prostatectomies in the very old makes for 
greater comfort for those who were previously condemned to the dangers and dis¬ 
comforts of the supra-pubic, tube. Disabling hemim uncontrollable by trusses, : 
^can now be dealt with in the seventh and eighth decades.. Certain broad principles* 
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must be clearly followed. Shock must be minimised by lightness of touch and 
the avoidance of haemorrhage. Procedures must be adapted to suit the require¬ 
ments of the age group dealt with, and the aim of the surgeon should be the com¬ 
pletion of the operation rvithin an hour. 

Afier treatment. When the effects of anaesthesia wear off, then the stormy- 
period begins ; careful preparation must make this stage smooth and uneventful. 

Mental confusion is to be expected, and a confusional state due to the drug, 
must be thought of. 

Careful nursing must anticipate the discomfort of a full bladder or bowel.- 

Kidney function must be conserved by a thorough understanding of the prin¬ 
ciples of salt and water depletion.' , 

Venous thrombosis must be obviated by early mobilisation, deep breathing" 
and if it does occur dicoumarol can be administered under proper direction and^ 
control. 

The healing of wounds especially of the extremities in arteriosclerosis may 
cause anxiety. Here the massive dose administration of Viamin E is worthy of 
trial, when the dose should be 200-300 mg. daily for 4 to 6 weeks or longer. Iron' 
salts are contraindicated in this regime and insulin requirements are modified, as- 
hypoglycasmia tends to occur. Thyrotoxic heart disease contraindicates Vitamin E- 
therapy. 

Eustace J. de Souza. 


Immediate untoward reactions to Spinal Anaesthesia, Dw^er, C. S.: .4mer 

J. of Surg., 81 : 172-177, 1951. i fig. ii references. 

The author feels that as most deaths are preventable it is wise to discuss the- 
abnormal physiologic mechanisms and the treatment of these untoward reactions 
so as to avoid a fatal outcome. 

He condemns any routinisation of method, and stresses the need for proper 
selection and the mastery of a single technique rather than an experimentation 
■with several. Constant vigilance and proper equipment for resuscitation are ab¬ 
solutely essential. 

The more common causes are discussed individually. 

Uncontrolled Height of Aneesthesia. Though cephalad spread is usually stu¬ 
diously avoided, it is liable to occur in patients with increased abdominal pressure, 
from obesity, ascites, pregnancy or tumours. In such case alternate methods like 
fractional spinal or endotracheal inhalation anaesthesia are safer for abdominal I 
surgery. 

The intercostal and finailly the phrenic nerve roots being involved, cessation, 
of respiration may be sudden but often, unless too hea-vily narcotised the patient" 
gives some warning, a feeling of “numbness" all over, cyanosis or a weak hoarse- 
voice or slurred speech. Death follows in a few minutes if immediate and proper 
treatment is not forthcoming, which consists in a free air-way, artificial respiration,, 
and oxygen. If circulation is adequate one need only wait for the level of paralysis- 
to recede. 

Peripheral Circulatory Failure with Cerebral and Medullary Hvpoxia. This- 
is the commonest cause of death. Though more common with high spinal anal¬ 
gesia, the level is not the basis for it. The sympathetic vasomotor fibres are so- 
quickly anaesthetised that circulatory collapse follows abruptly after the sub-arach¬ 
noid injection. Dehydration, chemical imbalance, anaemia and shock invite: 
hazardous blood pressure levels, as also marked hypertension and hypotension.. 
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The cause is one for speculation but appears to be due to paralysis of the seg¬ 
mental sympathetic vaso-constrictors in the anterior nerve roots %vith increased 
capacity of the vascular bed, leading to diminished venous return and dindnished 
cardiac output. The efficacy of the carotid sinus reflex and aortic sinus reflex is 
greatly diminished by the sympathetic vasoconstrictor paralysis in the anaesthe¬ 
tised area. H5rpoxia leads to stimulation of respiration which is later depressed 
and may finally cease from central failure. Warning signs should be recognised • 
at once. The patient may ya^vn, and appear quite sleepy. A talkative patient, 
may become quiet. The face becomes ^expressionless and fixed. He may com¬ 
plain of nausea, or excessive sweating. Pallor and cyanosis appear as peripheral.' 
circulation fails, 

Iniravasailar Injection This is very rare and the reactions are of two types. 
In the neurological t3q)e there is cerebral stimulation noticed by talkativeness, 
excitement and convulsions; treated by oxygen inhalation, artificial respiration 
if necessary and short acting barbiturates. 

The circulatory type is evidenced by a fall in blood pressure, pallor, sweating 
nausea and vomiting and air hunger, and is'treated 'by oxygen administration 
artificial respiration if necessary, intravenous analeptics such as epinephrine or- 
ephedrine and intravenous fluids. 

Drug Sensitivity. Though rare, if a patient has had a reaction to local procaine,, 
it is judicious "to test the agent intracutaneously. A control wheal of a solution of 
physiologic saline is made on the forearm-and of a i per cent procaine solution or- 
dilute solution of other suspected drug, is made nearby. , After 5 minutes any 
indications of sensitivity are noted. 

Often the sensations of faintness, palpitation, dyspnoea, tremors and nervous¬ 
ness during local anesthesia are due to the vasoconstrictor drug in the anesthetic- 
solution which may be tested by subcutaneous injection of a minute dose of the- 
vasoconstrictor, when the patient -will complain of similar symptoms if the test is- 
positive. 

Action of the Drug directly on the Medullary Centres. Though this has been 
considered by some as the basis of untowards reactions, it has been shown by Kosker 
that extremely high concentrations of anresthetic drugs must'be applied directly 
to these centres to bring about paralyis. 

Reactions which may or may not he associated with or he secondary to the method. ' 
Here sudden deaths give very little time to correctly evaluate the cause and only- 
autopsy -will confirm the real cause.’ 

Eustace J. de Souza. 


Carcinoma of the Cervix Uteri in Identical tivins. Stocking. B. W. : Cancer 
3 ; 969 971, T950. 

A case is reported of Doris P., a bookkeeper aged 34 years who was examined, 
for continuous vaginal bleeding. A fungating mass on the vaginal vault was 
subjected to biopsy and was diagnosed as a squamous cell carcinoma made a 
The twun sister. Doloris F. was then brought for examination at the instance of an 
older brother, a physician. She had no complaints. A “cervical erosion" was 
found, subjected to biopsy and diagnosed as a squamous carcinoma grade 3. Doris 
P., being an advanced case had an unfavourable course and died after ai years' 

uneventful recovery. A brief outline is given of the treatment 
loUowed in each case. 


_ The sisters belonged to a family of eight children. None of the others were- 
tv-ms. The mother had four sisters (2 pairs of tivins). and rtvo brothers. There- 
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were nc tn-ins in the father’s famil}'. There was no history of cancer in cither 
family. The two patients were born Avith a common placenta and Avere remarkably 
alike in appearance, suggesting that they Avere monozygous. 

The question of the simultaneous occurrence of a disease or a tumour in both 
identical tAvins has long fascinated students of heredity and of cancer. There is, 
hoAvever, no report in English of a detailed study regarding the occurrence of neo¬ 
plasms in a large series of unselected tAvins, and the question appears to be still 
-unsettled. A bibliography of the literature on the subject is given by the authors. 

• A. Nanavati. 


PEDIATRICS 

'Fertussis — Clinical comparison of the newer antibiotics, Booher, C. F., 

Farrell, J.D., Vest, F. J. : J. Fed, 38 : 411-422, 1951, 11 figures and 27 re¬ 
ferences. 

1 

The authors studied the comparative clinical effects of aureomycin, chloromy- 
•cetin and terramycin in 111 cases of uncomplicated pertussis and also attempted 
to determine the effective minimal dose for these drugs. In all children Avho were 
included in this study, tAvo of the following three criteria Avere present:—(i) isola¬ 
tion of H. Pertussis organism, (2) leucocAdosis with absolute lymphocytosis, and 
•(3) observation of typical paroxysmal coughs by tAvo or more qualified observers. 

36 cases Avere treated Avith Chloromycetin and out of these success Avas reported 
in 34. The whoop stage shortened to 5.5 days as compared to 13 days in the 
-controlled group. Ihe temperature dropped rapidly to normal. There Avas a 
fairly rapid lessening in the general toxicity. The average total length of the 
disease showed cnly a slight change from the controlled group. The average 
total drug required to achieve satisfactory clinical response Avas 5.5-Gm. 

Aureomycin Avas given to 22 children in a dosage of 50 mg. per kilogram body 
Aveight for 24 hours and there Avas shortening in the duration of the Avhoop stage of 
the illness but the average duration of the cough stage and the period of hospita¬ 
lisation Avere unaltered. The temperature elevations Avere more persistent. 

Terramycin Avas successful in 3S out of 41 patients. The drug AA'as given in 
the standard dose of 50 mg. per kilogram body Aveight. There Avas a shortening 
in the Avhoop stage by 8.4 days as compared to the controlled group. The tem¬ 
perature dropped rapidly and the toxicity improAmd. The cough stage Avas les¬ 
sened only slightly. The rectal route Avas used in three patients and in them the 
dosage aa'us increased by 25 per cent. The authors feel that terramycin has a de¬ 
finite place in the treatment of pertussis. 

• 5 cases AA'ere treated Avith a combination of these three anti-biotics but there 

AA'as no substantial clinical change when compared to the results obtained bj'- admi¬ 
nistration of the drugs singly. 

The authors could not find any difference in the course of the disease betAveen 
those AA’ho Avere immunised and those Avho were not immunised. In patients treated 
Avith streptomycin and aureomycin there Avas prolonged temperature for AA’hich the 
authors Avere not able to suggest an explanation. In the Chloromycetin and ter- 
jamycin cases there AA-as a prompt and rapid decline of temperature to normal. 


G. COELHO. 
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Terramycin in the Treatment of Pneumonias of Childhood, Wooding, C. H.,- 
and Scott, R. B. : J. Ped., 38 : 423-427, 1951.' 

The authors treated 10 children of bacterial pneumonia, 6 of whom were suffer¬ 
ing from lobar pneumonia and 4 from broncho-pneumonia with terramycin. They 
had been ill for an average of four da3rs prior to the administration of the drug.’ 
All of them received the drug orally suspended in a syrup vehicle. All but one 
accepted the drug well. In the 9 cases which took the drug well, the temperature 
was normal immediately in two patients, in one day in one, in three days in two, 
and in four days in one. The X-Ray picture cleared in four days in one, in five- 
days m four, in six daj-s in one, in 8 da3rs in trvo and in fifteen days in one. The 
last case had broncho-pneumonia as a complication of H. Pertussis infection. This 
small study indicates the value of terramycin in the treatment of pneumonia. The 
advantage of terramycin is in its wide anti-microbial spectrum which includes 
coccal, bacterial and viral agents. Further it is effective when given orally. 

G. COELHO. 


Subdural Effusions complicating Bacterial meningitis. Smith, M.H. D., 
Dormont, R. E. and Prather, G.W.: Pediatrics, 7 : 34-43. I 95 i> 

The authors present data on the incidence, etiology, clinical manifestations, 
pathogenesis and therapy of subdural effusions occurring after bacterial meningitis. 
Subdural effusions have until recently been overlooked as sequel® of meningitis. 

7 he authors detected subdural effusions in 20 of 43 patients under the age of 
2 years admitted for bacterial meningitis due to various causes and adequately 
treated depending on the etiology by combinations of various therapeutic agents 
(tuberculous meningitis and a few undiagnosed meningitides excluded); it is prob¬ 
able that more may have had subdural effusions as subdural taps were not per¬ 
formed in the other 23 cases. The age incidence was highest between 3 and 9 
months ; it is not known how often subdural effusions were present in older patients 
as subdural taps were performed only in those with open fontanelles. Most of the 
subdural effusions were discovered a fortnight after the onset of symptoms of men¬ 
ingitis. Trauma incidental to subdural taps could not be held responsible for the 
' development of subsequent subdural collections of fluid, as in 15 of the 20 cases 
fluid was obtained at the first tap. Indications for subdural taps were varied: 
in II cases, one or more of the following were present, convulsions and focal neu¬ 
rological signs, persistent fever, chronic meningitis, opisthotonus, bulging fon- 
tanelle, projectile vomiting and enlarging head; in 9 cases, fluid was discovered on 
‘routine’ tap. < • - 1 

Taps were performed in each patient at first at the two lateral angles of the 
anterior fontanelle, later only on the side where fluid had previously been demons¬ 
trated. The amount of fluid removed varied from 2 cc. to more than 60 cc^; most 
often it was xanthochromic. The protein and sugar contents of the subdural fluid 
were.usually higher than that of the spinal fluid obtained simultaneously, the 
protein lay between 50 and'iooomg. /loo c.c., the sugar between 33 and 184 mg. / 
100 cc. In 3 cases, culture of the subdural fluid was positive. 

The treatment of this condition is to do subdural taps repeatedly, which the 
authors had done in all but one of their cases, until either no further fluid could be 
obtained or the fluid decreased to very small amounts and the patients seemed clini¬ 
cally improved. Amounts as large as 60 to 75 cc. were,removed on several occa¬ 
sions ivithout untoward reactions. Two cases were operated upon, their case 
histories are given in detail. The authors believe that subdural taps should be 
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-performed on admission for diagnostic purposes whenever 'the patient has been 
"treated with antibiotics and has no organisms in the spinal fluid when first seen, as 
well as in all patients who give evidence of prolonged signs and symptoms of men- 
'ingitis and in older patients whose" convalescence from meningitis is slow or 
-•accompanied by prolonged fever or suggestive focal neurological signs. 

F. A. Nazareth. 


-Acute Thrombosis of the Femoral Artery in an infant, Feldman, S. el al,: 
J. Fed., 38 : 498-501, 1951. 

The etiological factors of this condition have been summarized as the following; 

1. Sepsis from fulminating infections whjch cause pyaemic dissemination 

leading to thrombotic processes or embolism from septic cardiac 
vegetations. 

2. Trauma, from birth injury or pressure, as for example, gangrene of an 

extremity due to an encircling, constricting umbilical cord ; or acci¬ 
dental puncture of the femoral artery during femoral venoclysis. 

3. A typical closure of the ductus arteriosus leading to thrombosis within 

the duct with protrusion and fragmentation of the clot and subse¬ 
quent dissemination into the peripheral circulation. 

4. Umbilical artery thrombosis: The thrombotic process which closes 

the umbilical arteries may rarely extend into the hypogastric, iliac 
arteries and even into the lower end of the aorta. 

5. In newborn infants requiring resuscitation, accidental injection of nike- 

' thamide into the umbilical artery instead of the vein with retrograde 

flow into the hypogastric artery causing prolonged arterial spasm 
with secondary thrombosis. 

The treatment should include the following : 

1. Sedation for pain which is usually present; since the emotional factor 

increases the vasospastic element, drugs which cause vasodilatation 
will help. Papaverine is ideal for vasodilatation but relief of pain 
is not so dramatic, hence demerol (pethidine) is tne drug of choice. 

2. Paravertebral S3Tnpathetic nerve block is a valuable procedure as by 

interrupting the reflex arc it relieves vasospasm, allows maintenance 
of collateral vascular bed and relieves pain. 

3. Protection of the limb from infection and trauma by wrapping the limb 

in gauze and absorbent cotton. 

4. Elevation of the head off the bed to augment arterial blood pressure 

helped by gravity towards the periphery. 

5. Anticoagulants' using heparin for immediate effect and at the same 

time dicumarol; heparin is stopped when the therapeutic effect of 
• ' dicumarol is attained as reflected in the prothrombin time determina¬ 

tion. 

6. On no account should heat be applied in any form as it will place an extra- 
' • ■ ' burden on the already deficient circulation and accelerate the ap¬ 
pearance of ulceration and gangrene. 

7. The presence and spread of infection and onset of toxic symptoms may 

require radical surgical intervention. 

The authors describe a case of a child i year old, admitted for lipoid nephrosis, 
who developed signs of thrombosis of the femoral artery following removal of blood 
from the femoral vein for investigation. According to the authors, the pathological 
process leading to thrombosis in this case was injury to the arterial wall producing 
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'either mural haemorrhage and then intraluminal thrombosis or intense vasospasm 
avith secondary thrombosis. The child ^Yas treated on the lines suggested above 
■with remarkable recovery, no surgical interference being necessary. 

F. A, Nazareth. 

An Evaluation of a Carbohydrate-Phosphoric Acid solution in the 

MANAGEMENT OF VOMITING, Bradley, J. E. ei al. : J. Ped., 38 ; 41-44, 1951. 

The authors report a novel approach to stop vomiting by the use of Emetrol 
(Kinney & Co.). Emetrol has a pH of i .5 to i .6 and is a solution of invert sugars 
and orthophosphoric acid with suitable stabilizers and flavors. 

The solution was tried in 246 cases. 172 cases diagnosed as epidemic vomiting 
nvere given 5 cc. doses, undiluted, at intervals of 15 minutes for a total of four doses; 
older children were given 10 to 15 c.c. at the same interval. The treatment was 
supplemented by maintaining a low-fat, high-carbohydrate, low-residue diet with 
■elimination of milk and fruits for 24 hours; since there must be no alteration in the 
■pH of the solution before reaching the stomach, it must be given undiluted and for 
■the same reason not immediately followed by water, milk or other liquids. All 
■these children were promptly cured, often with a single dose. Vomiting was like- 
"wise controlled in 29 of 43 cases of regurgitation of infants who had failed to respond 
“to barbiturates, atropine or other drugs ; the dose used was 2.5 to 5 c.c. fifteen to 
thirty minutes before feeding. Vomiting was also controlled in 15 of 17 cases of 
toxic vomiting or vomiting associated with acute infections. All 11 cases of motion 
sickness were cured ; these children who experienced nausea or vomiting as a con¬ 
sequence of automobile riding were given 5 to 10 c.c. before starting a trip and 
repeated at hourly intervals if the travel was of long duration. The use of this 
solution does not eliminate the need for correcting improper feeding methods, nor 
•does it correct vomiting due to obstruction as shown in 3 cases of pyloric stenosis 
in none of whom vomiting was controlled. 


F. A. Nazareth. 


The Significance of delayed developments in the diagnosis of Cerebrae 
i Palsy, Denholl, F., and Holden. R. H.: J. Ped., 38 : 452;-456, 1951 - 

Using the following developmental items, erection of head from prone, reach - 
ing for objects, crawling, sitting ■without support, prehension grasp,, single words, 
standing alone, crawling alone, two-word or three-word sentences, the authors ana. 
Uysed the records of 100 cases of cerebral palsy children.. 

The normal infant can usually lift his head upward from prone position by the 
■end of the first month. Out of 74' children studied 14 per cent could hold their 
heads erect momentarily by one month, t 8 per cent by three months,- while the 
majority failed to, hold their heads till much later. Out of 28 cerebral palsy child- 
Ten, 3 per cent reached for objects before five months, which is the age for normal 
infants, 86 per cent reached for objects later than this, while 11 per cent never 
reached, at all. Out of 73 children, 15 per cent could sit without support by 8 
months (normal for a healthy infant), 14 per cent by 10 months, while 71 per cent 
•did not acquire the ability to sit independently until after 10 months. Whereas 
the normal infant could crawl by 7 months of age, of 54 cerebral palsy children , 
■only 2 per cent acquired this skill by 8 months, 37 per cent crawled after this age 
and 61 per cent never crawled. Of 16 cerebral palsy children, 9 acquired prehension 
■by 9 months (normal age for a healthy infant) while the remaining 7 were delayed 
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till 7 months. -Of 65 cerebral palsy children; -ii percent said single'words by'g- 
months (normal age) 15 per cent by ten-months, and 74 per-cent -were delayed be.- 
yond 12 months. Of 43 cerebral palsy children, 17 percent stood.alone by 12 
months, 2 per cent by 13 months (normal age), while 18 per cent did not stand 
alone m'uch'-dffer ihis period. Of 57 cerebral paky children 7 percent walked alone 
by 15 months, 16 per cent by 18 months (upward limit for normal infants) while 77 
per cent walked only, after 18 months. Of 39 children, 31 -per cent talked in single 
words by 24 months (normal age), 23 per cent by 30 months; while 46 per cent did 
not talk until after 30 months. 

' G. COELHO. 


Eeteolentae' iFihROPLASiA, Exline, A. L. and Harrington, M. R. : J. Fed. 38 : 

' 1-7,'1951- 

•Retrolental fibroplasia is manifested by a series of ocular changes leading, 
gradually ,to a dense white vascular postlenticular opaque membrane occurring in 
JO to 30 per cent of infants weighing 34 pounds and less at birth. The authors 
followed So infants who weighed less than 3J pounds at birth, and re-examined 
,them after the age of 7 months; no evidence of retrolental fibroplasia.was found 
in any one of them. They discuss the probable etiological factors of retrolental 
fibroplasia and how management of premature infants in the light of these factors 
may lower its incidence. 

Among the several etiological factors, not a single one appears to stand out. Sus¬ 
picion has been cast on the use of high potency, water-soluble, multivitamin prel 
parations; the authcis did net use these, though they did use vitamin C in increas¬ 
ing amounts to 100 mg. daily by the fourth day, and vitamin D'started at 7 to ro 
days in increasing amounts from 5,000 to ir,250 USP units daily by the age of 2 
weeks. Excessive vitamin A and iron supplements by aggravating vitamin E de¬ 
ficiency may cause retrolental fibroplasia; no vitamin E was given by the authors, 
even though 15 mg. of elemental iron daily was given from 2 to 4 weeks of age in 
.61 infants. Hypoprothrombinemia by.causing hemorrhage within the eye, and 
ansemia,have been suggested'as etiological.factors; 2.4 mg. or a vitamin K pre¬ 
cursor and transfusions for hemoglobin levels below 10 Gm. per 100 cc. were a 
" routine practice. Sublethal anoxia has also been suggested as a probable cause; 

' oxygen was liberally used for all the infants included in this study. The authors 
- forind no evidence to suggest that climate, geographical distribution, racial factors, 
poor maternal nutritional status, light, silver nitrate used in conjunctival irrigation, 
'or the use of penicillin or sulfadiazine, were likely contributory'factors. Deficient 
-placental transfer of substances which might ordinarily be .transferred tlirough the 
'placenta late in pregnancy has been proposed' as an etiological factor; this is hard 
•to evaluate;, the authors’ cases, were fed artificially and therefore could not receive 
-'hbrmones or antibodies from this .source; ■ • 

, . _ The authors consider dehydration and consequent excessive .weight .loss during 
' .-the period of initial neonatal weight loss as'a possible contributory factor; they 
'therefore Commenced routine feedings at 12 hours and tried to minimize neonatal 
weight loss, 6h.this regimen, the majority of their cases lost less than 10 per 
’ cent of birth weight ; 58 per cent had regained birth weight %vithin two weeks. 

' ■ F. A. Nazareth. 
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DERMATOLOGY 

Discussion of Tattoo reactions with report of a case showing a reaction 
TO GREEN colour, Rostcnberg, A. and Brown, R. A., et al: Arch. Derm. & 
Syph, 62:540-547, 1950- 

\\Tiile reporting an interesting case of reaction to tattoo marks, the author 
incidentally discusses possible types of reactions to such procedures. The two main 
divisions are (i) reactions incident to the tattooing process, i.e., various infections 
transmitted through the procedure {2) reactions to deposition of foreign materiab 
viz. {a) development of locus minoris resistance so as to predispose it to the 
localisation of various skin diseases as psoriasis,.lupus er3rthematosus and lichen 
planus, etc., (6) foreign body type reaction to tattoo ingredients and (c) development 
of allergic sensitization to one cf the introduced colours. 

The author’s patient exhibited the allergic reaction to the green colour of 
tattoo marks, performed S. years ago. The patient had generalised atopic derma¬ 
titis lor the last 6 months, and in' the tattoo area the dermatitis restricted itself to 
the green part only, leaving the red and blue areas unaffected. The histopathologic 
examination of a biopsy section of the green part conformed to an allergic reaction 
% that there was predominant infiltration with eosinophilic cells in the midcorium. 

Revieiving the literature the authors find reports of cases of allergic reaction 
to cinnabar used to produce the red colour. Patch tests to cinnabar were positive 
in several cases. Evidently the authors’ case was the first to be reported for reac¬ 
tion to green pigment, the chemical nature of which, they unfortunately, could not 
decide. The interesting and unusual feature of the case is that the allergic reaction 
occurred 8 years after the tattooing was done and that too to green pigment, so 
far unreported in the literature. 

An appendix of pigments or dyes used to produce different colours in tattoos 
is given at the conclusion of the article as under following heads. 



Colmtr 

Chemicals used 

fl) 

Black 

.. Carbon with phenol in ammoniacal solution. 

(2) 

Blue 

.. Cobaltous aluminate. 

f 3 ) 

Brown ,, 

.. Ochre (fem’c hydrate and ferric sulfate and silica. 

( 4 ) 

Flesh .. 

.. Ironoxides. 

( 5 ) 

Green .. 

.. (a) Chrome oxide green. 



(b) guignet’s green. 

(c) phthalocyaniue dyes (usually copper salts). 

(6) 

Red 

., (a) cadmium selenide. 

- (6) cinnabar (Hgs.) . 

(c) sienna. 

( 7 ) 

Violet .. 

., Manganese violet probably NHg MN2 (P2 07)2 

(8) 

mite 

(a) Titanium dioxide [h) zinc oxide. 

( 9 ) 

Yellow .. 

.. Cadium yellow ochre. 


T. K. Mehta. 


Income t.ax discrimination, Dickinson, F. G.; J. A. M. A., 142 :1357-1360. 1950. 

5 references. - - . 

The author compares the status of a physician regarding the income tax laws 
about his cost of training, expenditute on business and provision for pension, to 
that provided by companies for its employees. A company can get exemption 
as business expenses. What it uses for providing of pensions are not taxable till 
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they are received by the employee. A doctor employed by the company can 
enjoy this benefit but not the individual practitioner. Thus there is an individual 
discrimination which is particularly burdensome to professional men who practice 
as individual proiinctors and partners. In this article the author quotes section of 
Federal (U.S.A.), laws for internal revenue and tries to prove that law.s should bo 
altered so as to benefit professions—lawyers and particularly doctors. He works 
out that before the age of 28 when the doctor is about to earn he has already spent 
$35,000, which he has to repay as compared to another man who started earning at 
the age of 18. This is his capital investment. He must earn $2,200 to pay for 
interest ( 4 per cent on the above capital investment = $1,400) and a premium 
of $800 for an endowment policy. In addition he must pay for his operating ex¬ 
penditure which is about two fifths of his gross income. The amount of income 
tax will v.ary with his income and it can be anything. Hence a physician should 
have $5,000 per year as minimum allowance in terms of gross income to amortize 
a capital cost of $35,000. Hence the first income of $5,000 of gross income of a 
doctor should be c.xcludcd from the income tax in'comparison with the earning of 
a person whose earning period started at the age of 18. 

Before the World War II the income of an average doctor in active private 
practice was between $5,000 and $5,200. After the World War the fees of tlie 
doctor have increased to i to as compared to consumer’s price index of 150. Tiius 
from the standpoint of doctors, the prosperity has not benefited him as compared 
to the general jiublic. Ninety per cent of doctors are individual practitioncr.'j and 
can be described as small retailers of professional .services and all net income derived 
by private practice by a doctor is fully subject to current federal income taxes. 

The doctor’s case is that he undergoes a long training at a high cost, his earn¬ 
ing period is short and is bunched in small peak years. He is placed at a higher 
income tax bracket and hence pays more income taxes during his life tin e than 
another person who receives the same life time income spread more evenly over a 
greater number of years. If he is an employee he gets a relief for an employee 
pension which is not taxed till he receives it. But since he practices as a single 
proprietor or partner and not as an emjjloyec he is subjected to income tax dis¬ 
crimination in this matter of pensions. The American Medical Association pro¬ 
poses to make a representation to, to appropriate authorities to amend the act, so 
as to remove the discrimination against doctors particularly for provision for maxi¬ 
mum pension. Author then goes on to suggest the sVay how it can be done in If.S. A. 

Whatever has been said by the author in the above article, has been endorsed 
b}' the editor in an Editorial, The conditions under which a professional man 
operates in India is no way different to that in U.S.A. Indian medical association 
should think of taking up the question of relief in income tax in this country parti¬ 
cularly because of high level of taxation here. 


J. C. Patel. 
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INTRAVENOUS IRON THERAPY (FERRIVENIN BENGER) t 

GurbiLvsh. Sinsh/' 

HISTORY OF IRON 

It would be interesting to trace the history of iron administra¬ 
tion for medicinal purposes which is very fascinating and dates from 
early Greek civilization. Amazingly the metal was introduced as a, 
therapeutic agent as a result of the simple association of ideas in 
the minds of men that iron meant Strength and Protection. lienee 
they argued that it would be of value to those W'ho suffered from weak¬ 
ness regardless of its cause. Greeks of that early age thought that 
Mars had imbued iron with force and properties of the Vehicle of 
Transmission of Divine Power. Early pharmacopias spoke of iron as 
Mars Tincture of Syrup of Mars with Tartar. 

The therapeutic use of iron is clinically linked with chlorosis 
in which it produced prompt and dramatic results. Although there 
may have been a reference to chlorosis inthe writings of Hippocrates 
and other writers, credit for the first description of the disease goes 
to Jonannes Lange (1485-1565). To Thomas Sydenham (1624-1689) 
the great English Clinician must go the credit of popularising the' 
use of iron which he advocated; chlorosis he labelled as a truly hys- 
terial complaint. He advocated the simplest form of iron in the 
form of steel, preferably in a syrupy solution.' He made this by 
steeping iron or steel filings in cold" wine and when the wine was 
sufficiently impregnated with iron to stain the liquor, he added sugar 
to it and boiled it to the consistency of syrup. In 1836 Ashwell pub¬ 
lished a paper on chlorosis and its complications advocating iron in 
the form of ferrous carbonate and iodide of iron in large doses. Ob— 

tPaper read at the Conference of the Association of Physicians of In¬ 
dia, at Amritsar, in March 1951 . 

■'Professor of Clinical Medicine, Medical College, Amritsar. 
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servations that depth of colour of blood in patients with chlorosis 
was lighter than normal was made by Hoefer in 1840 and five years 
later by Popp who found that the R. B. Cs. were paler in colour. 
It was Blaud who recognised that the condition arose from the faulty 
formation of blood and that iron restored the blood to normal. In 
the first edition of Osier’s text book in 1891, the use of Blaud’s pill 
for this condition has been advocated. Immermann in 1877 achieved 
great success with use of iron. Meulengracht in 1923 brought atten¬ 
tion to the use of large doses of iron. 

There remained a large number of cases who either could not 
tolerate iron by mouth properly due to indigestion, anorexia, trouble¬ 
some diarrhoea or were suffering from bowel conditions such as diar¬ 
rhoeas, dysenteries etc. which would be aggravated by iron. To 
meet these difficulties, the question of parenteral use of iron was 
considered. 

Heath (1932), Goodman and Gilman (1941), Best and Taylor 
(1943) have shown that iron administered parenterally gave rise to 
toxic effects from precipitation of iron in the blood producing multi¬ 
ple pulmonary and sometimes systemic emboli with symptoms re¬ 
sembling those of fat embolism causing gastro-intestinal irritation 
and depression of the central nervous system leading to coma and 
.death. Heath used iron ammonium citrate 32 mg. daily for about 
1(,' days intramuscularly in 15 patients with hypochromic anaemia 
and this led to prohibitive toxic reactions although 96 per cent of 
it was utilised in the formation of haemoglobin. 

The first successful attempt with saccharated ‘iron oxide intraven¬ 
ously was made by Cappell in 1930 and he stated that this prepara¬ 
tion was better tolerated than colloidal ferric oxide. 

Goetsch et al (1946) gave colloidal iron hydroxide intravenous¬ 
ly with alarming toxic results. 

Nissim’’ in 1947 had the same experience but found that saccha- 
a'ated iron oxide gave very mild reactions. 

Slack, Mane and Wilkinson' in 1949 used Benger’s saccharated 
oxide of iron named Perrivenin in 40 cases and an iron sucrose pre¬ 
paration of pH 10.5 in 20 cases. They agreed with Cappell and Nis¬ 
sim that saccharated oxide of iron was better tolerated without harm- 
Tul effects and the utilisation of the intravenous sucrose preparation 
appeared to be 100 per cent. They also mentioned that 100 mg. of 
iron given intravenously sliould raise the haemoglobin by 0.55 Gm. 
per 100 cc. or 4 per cent on the Haldane scale. 

Govan and Scott,^ Sinclair and Duthie,’ Cohen,’ Mitchelk and 
■French' in 1949 confirmed the efficacy and low toxicity of Ferrivenin. 
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It was also brought out that iron deficiency anaemias which were 
refractory to oral iron responded to intravenous iron. 

In addition to intolerance of oral administration there is in this 
route, always, a slow response which is very time consuming, not 
only robbing man of worldng days which would naturally adversely af¬ 
fect the nation’s wealth but also prolonging the stay in hospitals 
of such anaemia patients and thus enhancing the cost of the treat¬ 
ment. 

INDICATIONS 

The indications for intravenous iron depend on:— 

1. The need for quick response in extremely anaemic cases. 

2. Intolerance to oral use of iron. 

3. Cases refractory to oral administration of iron. 

4. Cost. 

It is with this object of cutting down the hospital cost, of mini¬ 
mising the period of convalescence and accelerating the restoration of 
the earning capacity of these patients that we undertook the use of 
Ferrivenin intravenously. Ferrivenin is Benger’s preparation of 
saccharated oxide of iron. 

We are presenting nine cases of proved iron deficiency anaemias, 
microcytic hypochromic in type, and in every case complete weekly 
haemogram showing Haemoglobin, R. B, C., M. C. V., M. C. H. 
C.,E. S. R.,T. L. C.,D. L. C., Total Proteins, Bilirubin, Reticu¬ 
locyte count and Blood Iron was done throughout the course of treat¬ 
ment. The causes of anaemias in these cases have bean ancylosto¬ 
miasis, malaria and piles. All these investigatons and administra¬ 
tion of iron intravenously was carried out by Dr. Kailal Chand Pasi 
in my department. The haemogram of each case is reproduced in ta¬ 
bular form (pages 438-42). The response to iron is shown in graphic 
from (pages 443-47). 

RESULTS 

Response has been dramatic. Dyspeptic symptoms improved, 
appetite was quickly restored to normal, weakness, dyspnoea, tired¬ 
ness and palpitation disappeared with good speed. A sense of well 
being was noticed early during the course of treatment. In the first 
two weeks Haemoglobin had risen from 0.9 Gm. to 4.9 Gm. except 
In one case of a malignant growth of the stomach, and red blood 
cells from 0 million to 1.8 million: during the succeeding two weeks 
haemoglobin had risen from 0.3 Gm. to 3.6 Gm. and red blood 
cells from 0.1 million to 0.9 million. M. C. V. and M. C. H. C. 
gradually increased and E. S. R. gradually dropped to normal 
limits at a progressive rate. Treatment was given for 25 days when 



Tabt.e I.— Showing Complete Weekly Haemogram. 







































































































I ABLE 2 .—Showing Complete Weekly Haeinogram. 























































































































































































Table 4. — Shotviiig' Complete Weekly Haemogvaiil. 



























































Table 6.— Showing Complete Weekly Hacmogram. 
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Tabl)', 8 . —Showing Complete Weekly Haemogyanl. 
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Fig. g.—Graph showing response to iron. 

100 mg, was given daily and for about 8 days when 400 mg. was 
given daily. 

DISCUSSION 


Although the ideal is to give the calculated deficit of iron plus 
another 50 per cent for iron storage which is in a depleted condition 
in anaemias’ but due to the paucity of funds which were met from a 
private source by Dr. K. C. Pasi and the limited supply, only the cal¬ 
culated deficit of iron was given intravenously. 

The stay of patients in the hospital for the treatment of anaemia 
has been 25 days when 100 mg. was given daily and 8 days when 
400 mg. was given daily, which is a no mean achievement consider¬ 
ing that some patients had as low as 2.5 Gm of Haemoglobin and 1.5 
million R. B. Cs. and their digestive system was in a very impove¬ 
rished state not being able to digest leven liquid diet. In some cases 
the chances of cure by any other means would have been negligible 
because for controlling the diarrhoea, the diet had to be cut down 
thereby reducing Haemoglobin and R. B. Cs. to a still lower level. 

Again in this part of the country, the arrangements for blood 
transfusions are not easily available at all places and to all types 
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of patients, without which the survival of such patients is difficult 
to conceive, and it would be apparent from the results that intrave¬ 
nous iron can be administered in the most remote country home 
and environments if only sterilization of sjTinges and some patience 
in giving the intravenous injection slowly is exercised. The average 
cost of 100 mg. of elemental iron is about Rs. 2|- and for 25 injec¬ 
tions it means Rs. 50j-. This would be much cheaper compared to 
the cost of blood transfusion, oral administration of iron and the 
nourishing diet and prolonged period of inability to earn. 

SUMMARY 

1. Nine cases of proved iron deficiencj’’ anaemia, microcytic hy¬ 
pochromic in type have been treated with Ferrivenin intravenously. 

2. Doses varying from 100 mg. per day to 400 mg. daily have 
been given without any toxic or untoward reaction. 

3. The value of intravenous iron in quickly restoring the hae¬ 
moglobin and red blood cells to normal level and return him to earn¬ 
ing capacity has been brought out. 

4. The blood condition steadily improved after tbs calculated 
deficit of iron had been administered. 

5. Compared to other methods of treatment of this type of 
anaemia, intravenous iron therapy appears to be the cheapest. 
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iNTRAVENOUS IRON IN THE TREATMENT OF AN/EMIA 
Cr. K. Dharhval & G. P. Mehta" 

It is not uncommon to see patients suffering from iron-deficiency 
anaemia. The milder forms are frequently treated in the out-pa¬ 
tient department with oral iron therapy but those suffering from a 
severe degree of anaemia are admitted to the hospital. 

The demand for admission to the hospital is great but owing to 
the shortage of bed accomodation only a limited number of patients 
can be admitted. In this series, pregnant patients with anaemia are 
included. 

The following is a review of 18 cases of hypochromic anaemia 
treated with intravenous iron in the medical unit of the Lady Har- 
dinge Medical College and Hospital from September 1950 to April 
1951. 

The indications for' this mode of therapy were as follows; 

(1) Inability to tolerate iron by mouth. 

(2) Diarrhoea, dysentery or vomiting. 

(3) Where blood transfusion was not available. 

(4) To reduce the period of hospitalisation. 

This series consists of cases mostly from the poor with the ex¬ 
ception of three who were of middle class families. Most of them 
had foods deficient in iron, others suffered from ankylostomiasis, ma¬ 
laria, epistaxis, irregular and profuse uterine bleeding, dysentery or 
diarrhoea. 

TECHNIQUE OP ADMINISTRATION 

Injection technique: Iron was given intravenously using 5 or 10 
cc. record syringe with number 12 needle through the antecubital veins 
or the veins of the dorsum of the hands if the former were not avail¬ 
able. The same vein was not used on consecutive days in the same 
case. The time taken for giving the injection was from 1—2% mi¬ 
nutes for 5 cc. No follow-on lavage of the vein was done in any 
case. Leakage of the solution in the surrounding tissues resulted 
in pain and swelling of the affected limbs. 

Dosage: The first dose used was a test dose of 40 mg. and 
the successive ones were 100 mg. each in 5 cc. In the majority of 
cases the total number of injections given were 6—12 either daily 
or on altertiate days. 

"Prom the Department of Medicine, Lady Hardinge Medical College- 
New Delhi. 
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Keactions: With the dosage described above very irdld reactions 
were observed. In some cases there was a slight fall in the blood 
pressure. Some patients complained of dyspnoea, pain in the chest, 
back and abdomen. These symptoms lasted for a few minutes with 
the exception of pain in the chest which lasted for a few hours. One 
patient became unconscious on slight exertion immediately after the 
injection. We did not encounter any rigors or pyrexia following intra¬ 
venous iron therapy. On the contrary some of our cases of mild pyrexia 
became apyrexial as their anaemia improved. 

Preparations of intravenous iron: Those used by us were “Iviron” 
manufactured by British Schering Limited, London and “Uniferon,, 
prepared by Unichem Laboratories, Bombay. There has been no ap¬ 
preciable difference in tolerance or response to either of these two 
preparations. The latter is cheaper and so within easy reach of a 
middle class patient. 

Besponse to treatment: These saccharated iron oxide prepara¬ 
tions are safe and effective when administered intravenously. Our 
patients improved markedly regarding the appetite, general weak¬ 
ness, dyspnoea and palpitation. Their oedema disappeared and they 
looked cheerful. In those cases where anaemia was severe with 
loud haemic murmurs and enlargement of the heart, the condition 
became normal as anaemia responded to treatment. In some of 
our cases enlargement of the liver and spleen was present to about 
two to three fingers breadth below the costal margin. The former 
became smaller as anaemia improved but no appreciable change was 
noticed in the size of the spleen. 

DISCUSSION 

Table 1 shows the effect of intravenous iron on 18 cases of hy¬ 
pochromic and one of normochromic anaemia, with good response in 
the majority of cases, failure in case number 2, and poor response 
in case numbers 5 and 14. 

The table shows haemoglobin levels before and after intravenous 
iron therapy. All these patients were on the same regime which in¬ 
cluded light or full diet, vitamins and extra proteins if necessary. 

Sternal marrow biopsies were performed in 7 cases and all show¬ 
ed normal active marrow. 

Gastric analj’^sis was done in 12 cases. Of these, 7 were within 
normal limits, 3 showed hypochlorhydria and 2 had histamine fast 
achlorhydria. Incidentally the last two did not show good results. 
Cases in which poor response was obtained were those where pyrexia 
and some infection were present. Slack and Wilkinson' (1949) ob- 
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■served that in chronic infection there is a greatly increased demand 
for iron by the cell systems of the body and that very large amounts 
of iron must be provided to enable the bone marrow to obtain suiR- 
oient iron for its purposes and to maintain a normal plasma-iron 
level. 

Case number 8 was treated with iron by mouth for 16 days 
nnd the response was very slow (an increase of 6 per cent Sahli) com¬ 
pared to intravenous therapy which was started later, and within 7 
days after a total of 700 mg., the haemoglobin rise was 22 per cent 
(Sahli). The same fact holds good in case number 3. 

Utilisation of intravenous iron preparation appears to be nearly 
100 per cent and the loss by urinary excretion negligible. 

One thing which we wish to point out is that the estimation of 
the haemoglobin and the R. B. C. count after treatment was done 
a day or two after the last injection in the majority of cases. Per¬ 
haps if we had taken another reading after a few days inspite of 
not giving ?-ny more iron by mouth or parenterally, a further rise in 
haemoglobin levels may h^-Tvc been observed. 

In our series the average rise in haemoglobin after 102 wg. of 
intravenous injection was 4.2 per cent. 

SUIVUIARY. 

Intravenous iron is a safe and effective method of it eating liypo- 
chroraic anaemia when iron fay mouth is not tolerated and when a 
quick response is desired. 

As sufiicient voluntary donors are not available for blood trans¬ 
fusion this form of therapy is of great help. 

Preparation, dosage and injection technique are described in 
detail. 

Toxic effects are avoided when a test dose is given first and in¬ 
creased later to 100 mg. 

Our thanks are due to Col. Amir Chand for the encouragement and 
valuable suggestions, and to Dr. P. Malkani for her kind assistance. 
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SOME OBSERVATIONS ON AN/EMIAOF ANCYLOSTOMIASIS WITH. 
SPECIAL REFERENCE TO IRON THERAPY t 

Miss Sharma^ & B. B. Bhatio.* 

In recent years some doubts have been thrown on the role oL 
Ancylostome duodenale in the causation of anaemia. Some autho-' 
rities are of the opinion that only heavy and moderately severe in¬ 
fections are responsible for anaemia. If anaemia is present with, 
mild infection then it is usually presumed to be due to some other 
contributory factors, such as nutritional deficiency, gastro-intestinal. 
disturbances, chronic-malaria etc. 

It was therefore felt, that in a country like India, where in some 
states in the rural areas, 30-40 per cent of the adult male population is. 
infested with these worms and have considerably lowered vitality,, 
that the medical science should be able to give a definite answer 
about the pathogenic role of these worms. 

We should be able to say whether the mass eradication of an¬ 
cylostomiasis is more urgent in the interest of national health, or- 
the provision of more nutritional food. 

The following observations have been made to throw some light 
on this question and they are being presented at this Conference- 
of the Association of Physicians of India, so that similar observa¬ 
tions may be made in other States and -with the help of data thus 
collected a definite answer may be given, whether Ancylostome duo-- 
denale is an important cause of anaemia in this country or not. 

During the last 20 years, 762 cases of ancylostomiasis were ad-- 
mitted in the medical wards of K. G. Hospital, Lucknow.. Their- 
age and sex is given in Table 1. 

In Table 2 is given the type of anaemia in 135 cases in which 
absolute values of the blood were done. It is obvious from this- 
table that in nearly 80% of the cases the anaemia is of an iron-de¬ 
ficiency type, but in the other 20% cases the anaemia is of the other- 
forms. Whether this is due to the presence of some other contri¬ 
butory factor, or to a different response in different constitutions is- 
again a question on which further observations are necessary. We 
[have come across a few cases in which during the course of Iron- 
Iherapy anaemia has changed its character from Microcytic Hypo-- 

bhromic to Macrocytic Hyperchromic. _ 

tPaper read at the Conference of the Association of Physicians of India- 
at Amritsar in March 1951. 

^Department of Medicine, Lucknow University. 
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Table I —Aee & Sex Incidence in Ancylostomiasis ( 762 - Cases Admitted in King 

George's Hospital.) 


Males 

Females 

Age in 
yeaxs 

Frequency ! 
of cases | 

Percentage 

686 

76 

I— 5 

Nil 




5—10 

20 

2.6 



10 — 15 —■ 

- 36 

4*7 

99-1% 

9-9% 

15 — 20 

80 

1-5 



20 — 25 

119 

15*6 



25—39 - 

205 

26.9 



30—35 

118 

15-5 



35 —40_ 

74 

-9-7 


I 

40—45 

50 

6.6 


1 

45—50 

29 

3-8 



50—55 

13 

1-7 



55—60 

. 9 

1.2 



60—65 

7 

0.94 



65—70 

2 

0.26 



70—75 

Nil 




75 -Above 

Nil 


In Table 

3 is given the relationship between the number of 


worms expelled after treatment and the extent of anaemia. In these 
cases reasonable care was taken to exclude the presence of other 
contributory causes of anaemia. The worms expelled were care¬ 


Table 2. — Types of Anosmia 

According to Absolute 

Values (135 cases.) 

Types of Ancemia 

Frequency of cases 

Percentage 

I. Microcytic hypochromic 

78 

57-8% 

2. Normoc 5 rtic hypochromic .. 

30 

22.3% 

3. Normocytic normochromic .. 

12 

8.8% 

4 . IMacrocytic hypochromic 

7 

5-2% 

5. Macrocyl ic hyperchromic .. 

8 

5.9% 


fully counted and it was presumed that all the worms were expelled 
because 3—4 subsequent stool examinations done at weekly intervals 
were negative for the presence of ova. It is obvious from the peru¬ 
sal of the table that there is no relationship between the number of 
worms expelled and the degree of anaemia. In some cases in which 
only few worms were expelled the anaemia was quite severe. On 
the contrary there are some examples, where large number of worms 
were expelled, but the anaemia was of a mild type. If such disparity 
is seen, even when large number of cases are observed it will have 
to be admitted, that mild infestation can be a cause of .severe anae-. 
mia. 
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'^^t^%.-^RcVal\onNnp between R.B.C. S^-Hby^, & No.-M. Worms Expelled. 



R.B.C. in 


No. of 

■1 



NeVoT 


millions 


worms 

■ 


Hb% 

worm? 

I 

1.6 

26% 

20 

27 

0.71 

6% 

184 

2 

0.S5 

iS% 

5S 

28 

1.2 

13 - 5 % 

i 107 

3 

1.9 

27.6% 

33 

29 

2.8 

4170 

12 

4 

2.05 

39 % 

40 

30 

2-57 

4 «- 5 % 

8 

5 

I .So 

20% 

iiO 

' 31 

I . I 

12 7 o 

Co 

0 

I. iS 

15% 

no 

32 

1-5 

25 7 o 

132 

7 

1.72 

27.0% 

100 

33 

2.0 

2d% 

44 

8 

0.97 

15% 

30 

34 

2.0 

2870 

180 

9 

3-12 

5 <i% 

105 

35 

1-34 

2070 

70 

10 

1.13 

i 77 o 

32 

30 

4-«5 

9070 

59 

JI 

0.91 

I47o 

30 

37 

I .92 

2870 

50 

12 

1.05 

3i7o 

41 

3 « 

2.04 

39 - 57 ) 

8 

13 

r.05 

17 - 4 % 

120 

39 

1.30 

2070 

30 

14 

2*2 

3 'i. 67 o 

£•5 

40 

2.76 

3 o 7 o 

12 

15 

1-55 

23-570 

II 

41 

1-5 

i 67 o 

TOO 

10 

1.01 

i 7 ; 47 o 

4 

42 

I .01 

1S70 

8 

17 

2.9 

4 ^ 7 ) 

20 

43 

1-57 

2470 

45 

j8 

2-3 

417 ) 

14 

44 

1-5 

1570 

45 

19 

I .0 

167. 

<15 

45 

2.0 

2 S 7 o 

S'! 

20 

2.7 

3 ^ 7 ) 

7a 

40 

1.9 

257o 

2 

2i 

I .s 

20% 

15 

47 

2.34 

387 o 

200 


2.45 

547 ) 

33 

46' 

2.6'2 

34 7 o 

12 

23 

1-5 

20% 

52 

49 

4.06 

55% 

10 

24 


22.5% 

02 

50 

4.0 

0070 

2 

25 

1.32 

12 . 57 ) 

00 

51 

2.88 

51% 

1 

20 

1.5 

iS% 

50 

52 

3.20 

00 % 

12 


In Table 4 are given the fractional test meal values and the 


■extent of anaemia, and the number of worms expelled which further 
.shows that abnormalities in gastric secretion do not play any con- 
tributoiy role in those cases, where anaemia was severe in the pre¬ 
sence of few worms. 

Prom this it would appear that the extent of anaemia is either 
<3ue to the duration of the infestation or due to different virulence 
of the worms or to a more susceptible nature of the host. We ar¬ 
rived at this conclusion after having eliminated any other contribu¬ 
tory causes. It was not possible to find out the duration of the in¬ 
festation as no reliable history of ground itch or vesicles over the 
feet was available. 

It was equally difficult to decide whether the individuals ruani- 
festing a severe type of anaemia in tlie presence of few worms had 
any peculiar constitution which predisposed them to anaemia. They 
however, did not show any abnormality in tlie gastric secretion which 
is one of the factors concerned in the absorption of Iron. 

At this stage it was also not possible'to say whether the toxic ac¬ 
tion of the worms differed. 

We furtlier observed that iron therapy, parentral or oral, given 
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Table 4.— Relationship Between Type of Gastric Curve, 
Anismta and No. of Warms Expelled. ' -_ 


Type of Gastric 

R.B.C. in 

Hb% 

No. of 

No. of 

Analysis Curve 

millions 

worms 

casp'^ 


I 

1-5 

24% 

45 



2 

1.27 

13.5% 

107 



3 

1.8 

20% 

15 

7 

Hyperchlorhydria 

4 

1-34 

20% 

70 


5 

1.36 

^ 4 % 

30 



6 

2-34 

3 «% 

68 



7 

2.7 

36% 




I 

2.82 

34 % 

12 



2 

2.0 

28% 

190 



3 

1-5 

20% 

52 



4 

1-5 

15% 

100 


Isochlorh) dria. 

5 

1.5 

15% 

45 

y 

6 

2.64 

39.5% 

8 



7 

1.6 

16% 

65 



8 

1.92 

28% 

50 



Q 

I.01 

18% 

8 



I 

1-5 

25% 

' 127 



2 

1-5 

18% 

. 56 



3 

2.76 

30% 

12 


Hypochlorhydna 

4 

0.71 

6% 

184 

7 


5 

4.6 

60% 

2 



6 

2-45 

54 % 

33 



7 

7.2 

28% 

36 



before dewonnification was not very effective. 


In Graph 1. are shown curves of six patients. taken at random 
out of 34 cases, who were given oral iron—^ferri et ammonium citras, 



Graph I. —Response to oral iron {6ogr. of ferri-et-ammonium citras per day.) 

grains thirty—twice a day for a period of 2 to 3 weeks along with a 
balanced diet, before dewormification. In 4 cases, there is slight in- 
























458 


THE INDIAN JOURNAL OF 'MEDICAL SCIENCES 


crease in the number of RBC’s and corresponding increase in hae 
jnoglohin percentage, but in the other two there is some fall in the 
number of RBC’s; alongside are shown curves of 2 cases showing 
response to the same doses of oral iron after effective dewormifica- 
tion. Before dewormification, average increase of RBC’s per cmm. 
in 15 days was 0.08 million per cmm. whereas after dewormification 
it was 0.9 million per cmm, nearly 10 times better response. Almost 
similar response was seen when iron was given by parentral route, 
iviron (Schsrring) 5 cc. (equivalent to 100 mg.) daily for 10 days. 
In Graph 3. the average increase in the number of RBC's in 15 days 
before dewormification was 0.3 million per cmm, after dewormifica- 


o 

3 

£ 

3 


y 

ca 

K 



Graph 3 —Response of intravenous iron before de-wormification 
(curves A. B. C ;Cur\'e D control). 

tion and without further iron therapy the increase in RBC’s was 1.1 
million per cmm. It appears that the iron given by the parentrr' 
route was stored in the body and rapidly s 3 mthesised into haemo¬ 
globin once the worms were expelled. 

It was quite obvious from these observations that these worms 
"have got an important pathogenic role in the causation of anaemia 
and that dewormification in the beginning of the treatment is very 
necessary for effective iron therapy. In fact we feel that once de¬ 
wormification has taken place, even the ordinary diet will'be able to 
provide enough Iron to cure the anaemia and administration of Iron, 
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by parentral or. oral, route will only help to hasten the period of 

-recovery., . , , . 

How, these worms produce anaemia, is aga,in a question which 

ihas not been satisfactorily answered. Some experimental'evidence 
.has been put forward to show that anaemia is due to small haeiporr- 
nages taking place from the mucous membrane where the worms had 
.hooked themselves and then changed over to another site. 

In large number of our cases we were not able ,to find any RBC’s 
lin the stool or the presence of occult blood by .the chemical tests. 

. In such cases it was tlierefore presumed that internal haemorrhages 
•were not taking place. 

In‘Graph 2'is shown .the response to parentral - iron therapy 
Tin a case of severe anaemia due to recurrent menorrhagia and in a 
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Graph 2 .—Response, .to intravenous iron in a case 
of menorrhagia and ancylostomiasis. 

• case of Ancylostomiasis. , The, response shown by the case of menor- 
-I’hagia is very striking in comparison to that of Ancylostomiasis. 
If haemorrhage was the cause in both the cases, response should have 
been more or less .similar. We therefore fe.el that haemorrhage is 
not .an important cause of ancylostomiasis’ anaemia. Some peojple 
feel that lack of .absorption of. iron is the cause, of this anaemia. If 
that was so parentral iron therapybefore dewormification would 
have been as effective as. after dewq^fication. This however was 
■ not our experience. ' ' ' 

We are inclined to feel .that toese vrorms elaborate some ■toxic 
'substance which prevents the synthesis of Iron, into haem.oglobin. 
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Graph 4. We have seen instances in which' iron given before- 
dewormification did not produce much leffect but after deWorinifica- 
/tion.the stores held in the body were rapidly utilised and quick im- 



Graph 4 .—Response to intravenous iron after de-wormification. 

provement in anaemia resulted without any subsequent administra¬ 
tion of iron. It may be argued that this was a delayed respone to iror • 
therapy. This however was not shown in a control, Curve ‘D’, in. 
which dewormification was not produced and the curve continued u- 
run more or less flat. 

These observations are too few. to make any dogmatic conclusion 
but if they would stimulate other workers to make observation.' on 
the same lines the purpose of this paper would be amply fulfilled. 

SUMMARY 

(1) Evidence is shown that Ancylostome duodenale produces' 
anaemia which in 80% cases, is of the iron deficiency type. 

(2) That there is no definite relationship between the degree 
of anaemia and number of worms present in the system. 

(3) Anaemia is probably due to the toxic action of some subs¬ 
tance elaborated by the worms which prevents the utilisation of the- 

(4) Iron therapy parentral or oral before dewormification is not 

r.yery effective. .. 

, .(5)^ After dewprmification quick response is produced both by 
parentral and oral Iron therapy. 



MEDICAL PROGRESS . ^ 

MANAGEMENT OF WATER AND SALT DEPLETION IN 
SURGICAL PATIENTS 


K. N. Udupa * 

Surgeons have recognised the advances recently made by various - 
investigators in the field of dehydration. Unfortunately their enthu- - 
siasrn in treating, indiscriminately, all cases of. dehydration, without . 
paying much attention to the astiological factors responsible for it, 
results in more hgu-m.than benefit. Deaths due to hypostatic pneumonia. 
during the first few days after operation, are still met with, which can 
be attributed to the haphazard treatment of dehydration and debility 
with glucose or glucose saline. Hence a very careful observation of 
the causes of dehydration and its appropriate correction is a pre-requisite - 
for the administration of fluids. 

The term ‘dehydration’ is really a misnomer, and should be referred. 
to as water'andyor salt depletion depending upon the causative factors.. 
Harriot® has emphasised that such a dehydration can be caused by (i) 
pure water depletion, ( 2 ) pure salt depletion, and ( 3 ) mixed water and. 
salt depletion. 

Water Metabolism. 


Water, according to Gamble®, comprises 70 per cent of, the body 
weight. It is contained in three reservoirs (Tab. i.), in the blood, in the • 


Table i. Showing Body Fluid Compartments. ' (After Marriot). 


(a.) 

(b.) 

(c.) 


a 

b 

c 

Extra 

cellular fluid. 

■ Intracellular 



fluid 

5% 

15 % 

50 % 


Vascular Fluid Plasma 
Interstitial Fluid 
Cell Fluid 


5% (body 'veight.) U^^^^^ellular fluid 

■*^0 /o >» »» 3 

50 % .. ... Intracellular fluid. 


interstitial tissue and in the cells. Water in the blood and in the in- - 
terstitiaTtissue is identical and referred to'as extra-cellular fluid, while 
that within the cells |is called intracellular. The sodium and chloride- 
ions are the main, electrolytic constituents of the extra-cellular fluid, 
while potassium and phosphate ate'the main'electrolytes of intracellular- 
fluids. (See Diagram i.) . ,, 

* Civil Surgeon, Mandi District, Mandi, Hirachal PradesF. ^ 
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imEq/L H2O 



ABC 


Diagram i.—Shomng the Chemical anatomy of extra-cellular fluid (blood plasma 
and interstitial fluid) and of cell fluid, in terms of acid-base equivalence. (After 
•Gamble). 

A.—^Blood Plasma. B.—^Interstitial Fluid. C.—Cell Fluid. 

P.—Denotes Proteins. O. A.—Denotes Organic Acid. 

Normally, there is always a free exchange of fluids within the two 
sub-compartments of extra-cellular fluid, namely, the vascular and the 
interstitial. In the arteriolar end of every capiUaiy there is a h 3 'drostatic 
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pressure of fluid which exceeds the osmotic pressure of plasma proteins. 
Therefore fluid passes from the capillary into the interstitial space (Diag. a). 



'Diagram 2 .—Shoiving fluid interchange between blood and tissue spaces (After 

Wright). • • . . 

B. P.—Blood Pressure. P. O. P.—Plasma Osmotic Pressure. ’ ■ > 

While at the venous end of the capillaries the osmotic piessure of plasma 
proteins exceeds that of the hydrostatic pressuie, causing the fluid'from 
the interstitial space to be sucked into -the capillaries. Due to these 
factors, to-and-fro movements of the fluid between vascular and inter¬ 
stitial tissue are so balanced that fluid constituents of both the cbrhpart- 
ments remain th 6 same in normal individuals, flf the hydrostatic pres¬ 
sure is increased at the venous end of-the capillaries, as in congestive 
heart failure, or if the osmotic pressure of plasma proteins is decreased, 
.as in hypoproteinaemia, water is retained in the interstitial compart¬ 
ment and oedema results. ' ' 

Osmotic isotonicity of all the compartments is of prime importance 
for the proper function of the body, especially the cells. The cell mem¬ 
brane being freely permeable to water, any imbalance in the osmotic 
pressure results in water being either sucked in or forced-into the cells. 

Sources of Water. 

' Ordinarily, water is available for the body from the ingestion of 
food and water as such. According to Coller and Maddock^ the usual 
daily food yields about 1,000 to 1,500 cc. of water, and drinking water 
and beverages combined account for a daily intake of about 1,500 to 
2,500 cc. This intake is, however, subject to the individual habits and 
the. external temperature prevailing. Coller and Maddock, from their 
studies came to the conclusion that about 2,500 cc. is the average quantity 
of water intake per day. Water is also added to the body from oxida¬ 
tion of carbohydrates and fats, vhich according to Rowntree® comes to 
about 500 cc. Therefore, the total intake of water, including water 
from oxidation processes, in an average normal person with moderate 
•external temperature, is about 3,000 to 4,500 cc. daily. 

Water Loss. 

Water is lost from the body by the following routes :_ 

(^) I'>iScn$iblc Loss. There is constant vaporisation of- water 
.through the lungs and skin, which, according to Fuge and Hogg* in 
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uncomplicated surgicaLpatients, amounts to 1,154 cc. to 1,830 cc. the- 
average being 1,457 cc.. observed- in 12 patiepts. In the presence of 
fever or increased metabolism, as in hyperthyroidism, this amount may 
reach 2,000 cc. to 3,000 cc. per twenty-four hours. The salt content of 
such an insensible loss of fluid is negligible and for all practical purposes- 
this fluid loss can .be treated as distilled water. 

( 2 ) Sensible Loss, [a) Through'sweat glands. Whenever the body 
temperature is raised, the sweat glands /;begin to function actively 
and the fluid is liberated on the surface of the body for evaporation, so- 
that the body heat may be dissipated. Large amount of fluids may be- 
eliminated through this channel and in the tropics may amount to about 
■ 13 litres per daiy. This sweat constitutes nothing but a hypotonic saline 
solution with a concentration of sodium chloride of about i to 5 Gm. 
per litre varying with individuals (average being about 2 Gm. per litre 
.or 0.2 per cent). 

, -{b) By the kidneys. The excretion of urine can be divided for 
practical purposes in two parts, (i) The minimum volume for excretion, 
of waste products (about 35 Gm. daily) which is about 500 cc. per day and 
(ii) the surplus water takep by mouth after deducting the requirements 
of the skin, lungs and the gastro-intestinal tract, which usually is about 
1,000 cc. per day in a normal healthy person. The minimum volume 
of excretion of urine depends upon the concentrating power of the kidneys 
and the amount of waste products w|iich have to be eliminated. A 
dimipished concentrating power exists in children, in the aged, in those 
suffering from chronic nephritis and in other pathological conditions like 
obstructive lesions of the urinary tract, especially prostatic obstruction. 
In old people the concentration power of the kidneys is decreased and 
large amounts of fluid are' excreted by them to get rid of the waste pro¬ 
ducts. The natural consequence of this is that the urine contains very 
little solids and the specific gravity is low. In such cases, if the uiine 
excreted is little, good ground is afforded for the development of ursemia. 

The quantity of waste products is more than normal in those people 
who have a greater metabolic rate. Then also they have to pass more 
urine, than the minimmn necessary, to eliminate the waste materials 
collected in the body. Thus in children, in febrile conditions and in 
conditions, hke hyperthyroidism, more urine is passed. In children, 
because of the loss of concentrating power of the kidneys and the presence 
of more waste products in them, they have to pass proportionately more 
urine than adults. As emphasised by Harriot® the storage of water is 
much less in them and the quantity excreted is greater, therefore they 
tolerate any abnormal loss of water or salt from their body poorly. 

' (c) Gastrointestinal Tract. The large amount of rvater loss into the 
'gastrointestinal canal, excrete'd as saliva, gastric juice, bile, pancreatic 
juifce'and succus entericuS, is usually not appreciated. The total daily 
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loss of such fluid for 24 hours comes-upto 7 , 5 oo>-< 3 c:-i;o 10,000 cc. according 
.to Ro^vntree^ and about 8,200 cc. according to Gamble®, while the total 
plasma volume is only 3,500 cc. Gamble made the foUowing estimation 
.of various secretions for ;24 hours :— 


Saliva 

••• 

>.'. 1500 cc. 

Bile 

• - 

. . 500 CC. 

Succus 

• • 

3000 cc. 

Gastric Juice 

- • 

2500 cc. 

Pancreatic Juice 

' - 

700 cc. 

Total . 

• • 

., 8200 cc. 

Blood Plasma "Volume 


- ' 3500 cc. 


( After serving their'purpose these fluids are passed on into the distal 
portion of the intestinal canal where they are absorbed into the blood 
through the lower ileum or proximal colon, leaving behind only 150 cc. 
of fluid to pass out through the faeces. Mason and Zintel® have specially 
emphasised the fact that any disturbance in the circulation of the gastro¬ 
intestinal secretion means a great loss of fluid and salt from the body. 
They state "This gastrointestinal circulation represents two to 'three 
times the average quantity of fluid taken by mouth in 24 hours. It 
is equal in amount to twice the volume of'the blood-plasma. To the 
.surgeon, disturbance in the gastrointestinal circulation as occurs in 
vomiting, constant suction drainage from the stomach or intestine, 
.gastric and duodenal fistula, diarrhoea and other disorders, are of great 
.significance.” 

The following is the resume of water intake and output for twenty- 
four hours in normal persons living in temperate climates. (Tab.' 2 ). 

Table 2. JOiagratns Showing A Fluid Intake and B Fluid Output During a Twenty' 
four Hour Period in a Normal Individual, 


Water of oxidation 

500 cc. 

t 

Water in solid food 

1000 cc. 

Liquids taken orally 

i.soo cc. 

Total intake 

3000 cc. 



Intake. 

Food .. .. 1000—1500 c.c. 

Water & Beverages 1500-2500 c.c. 
Water from O.'iidation 500 c.c. 


Water in faeces 


Water as sweat 


Water as insensible 
loss via lungs & 
skin 


Water loss via kid¬ 
neys as urine 

Total output 


Output. 


200 cc. 


300 cc. 


1000 cc. 


1500 cc. 
3000 cc. 



Insensible Loss 

Sweat 

Urine 


1000—1500 c.c. 
300—600 c.c. 
1500-2000 c.c. 


Total 


.. 3000-4500 c.c. 


Total 


.. 3000 4500 c.c. 
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Pure . Water-Depletion 

Causes :— 

(1) . Greatly eafeebled'persons, either due to' medical or surgical 
causes do not feel much thirsty and hence the. fluid intake is low. 

( 2 ) Dysphagia due to,any .lesion'rendering the person unable to 
drink water, e.g., quinsy, cancer, of the oesophagus, etc. 

( 3 ) Conditions where water- is not available or not given inten¬ 
tionally due to ignorance, etc. 

Signs and Symptotns. —^Thirst' is the first s 5 rmptom of pure water 
depletion. Dryness of the mouth and tongue soon follow due to the 
decreased salivation, by which swallowing of dry foods become impos¬ 
sible. Urine volume falls to the minimum of 500 cc. or less. Marriot®' 
states "given a normal kidney and a solute load, the urine volume will 
be approximately 500 cc., the contents of dissolved solids 6-8 Gm. per 
100 cc.,, the specific gravity will rise to more than 1030 and may even 
exceed 1040 . The kidneys are faced with the dilemma of having to 
attempt the simultaneous excretion of waste and salt and yet to economise 
water.” 

Loss of weight, a feeling,of weakness, a pinched face, a dry skin, 
temperamental peculiarities, confusion of mind and death are usually 
due to uraemia. 

Principles of Treatment .—Since the symptoms are mainly due to 
loss of water from the body by insensible loss of 1,060 cc. through vaporisa¬ 
tion and by a minimum quantity of urine, i.e., 500 cc. through the kidney, 
our aim should be to replace water and water only by any of the ava lable 
routes. To this may be conveniently added glucose which in the end is 
metabolised into water and carbon dioxide, in addition to its ability to- 
supply energy to the body in the easiest way. The water thus produced 
will be added to the body requirement while the carbon dioxide will be 
excreted through the lungs 'without any special effort. Therefore, pure 
water or glucose water should be given whenever there are signs and 
symptoms of pure water loss. This can be given by mouth, per rectum 
or by the intravenous route. 

Salt Metabolism 

Barlett et al^ have estimated the total sodium chloride content 
of the body as being i / 400 th, of the body weight. Thus, a man weighing 
154 lb. or II stones will have about 6 oz. or 175 Gm. of salt in his bndv. 
Out of the total quantity two-thirds is in the plasma and inter titial 
tissue fluid and the rest is in the alimentary secretions. As Gamble 
has emphasised,, one can imderstand from the figures that the sodium 
and chloride contents of the plasma and the interstitial fluid are almost 
indeiitical'except for the presence of some extra proteins in the plasma. 
On the other hand the chemical constituents of the intracellular fluid 
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are quite different, and as already explained, its chief constituents are- 
potassium and phosphates. Whatever may be the differences in the 
chemical composition of the various fluids, the osmotic pressure always- 
remains the same in normal persons. Any change in the osmotic pres¬ 
sure in any of these fluids due to abnormal salts or fluid loss, is followed, 
by the water being pushed in or sucked out from the surrounding com¬ 
partments to maintain a rmiform pressure. 

Hence the main function of these chemical constituents is to maintain, 
a constant osmotic pressure and secondly to maintain a constant acid base- 
balance. Sodium ions are of greater importance than the chloride ions 
as the latter can be easily replaced by bicarbonate ions which are always 
readily available in the blood from the tissue-metabolism. Therefore,, 
dehvdration will be more pronounced in sodium loss than in chloride 
loss. 

Sources of Salt. According to Coller and Maddock^, about 4 to 8 
Gm. of salt are ingested by a normal person. Out of these about 3 to- 
6 Gm. come from the salt added to the meals to make them palatable. 
The remaining, i.e., i to 2 Gm., is found as the natuial constituent of 
food. In addition to this, about 8 to 10 Gm. of salts are recirculated, 
through the gastro-intestinal canal; because, as already stated, about 
8 to 10 litres of salt containing fluid is daily excreted into the gastro¬ 
intestinal canal through various alimentary secretions. Sodium and 
chloride in a variable quantity are the main constituents of these secre¬ 
tions in addition to water (see table below). 


Table.— Showing Variations in Quantity of Sodium and Chloride in Secretions. 
{After Coller and Maddock). 


• Secretions 

Total Base. 

Cl. 

HCO3 

Gastric Juice 

Bile . 

Pancreatic Juice .. 

Succus Entericus (Jejunum) 

Blood Serum 

40 M.Eq. /L 
182 ,, 

168 

155 

164 

160 M Eq/L 
90 
ri5 

150 

no 

45M .Eq /L 

45 

20 

22 


Excretion of Salt. 


(a) Gastro-intestinal canal. Almost all the above mentioned' 
quantities of salt found in the various secretions of the digestive tract 
are reabsorbed intb the blood leaving behind only about 0.2 Gm. of' 
sodium chloride in the feces. 

(b) Skin. From the skin the salt is excreted in various quantities 
from 0.25 to 0.40 Gm. per day through insensible loss and sweat which 
is a r ery negligible amount. This quantity varies from person to person 
and from place to place. Those living in the tropics excrete much less - 
salt through this route than those living in the temperate climates:. 
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But on- a hotJiumid day and in a person leading an active life this salt 
■doss may be as high as 2. o Gm. per day, 

. (3) The kidneys excrete the excess of sodium and chloride remaining 

after the fseces and skin loss have been deducted from the total intake. 
For example, on an ordinary day, if the oral intake of sodium chloride is 
5 Gm., the kidneys will excrete about 4.5 Gm. of it in about 1,600 cc. of 
urine, or, in other words, 3 Gm. of sodium chloride per litre of urine, the 
remaining 0.5 Gm. finding its way out through the sweat and fseces. 
(skin 0.25 Gm. and faeces about 0.25 Gm.). 

Pure Salt Depletions 

This condition can occur whenever there is abnormal salt loss from 
the skin, gastrointestinal canal or kidney. The salt is always lost from 
the body along with the water and if the water or glucose water is liberally 
given to such patients without giving salt, then secondary dehydration 
due to pure salt depletion occurs. Excessive sweating on a hot humid 

• day, vomiting, diarrhoea, and constant suction drainage of the gastro¬ 
intestinal canal, biliary or intestinal fistula and Addison’s disease are 

. some of the examples of this condition. It is obvious that smaller losses 
' occurring over long periods can also cause some depletion, more so, if 
the salt intake is lowered. 

(1) In the sweat, the salt is excreted as a hypotonic solution with 
about 0.2 per cent sodium chloride. Since the sweat is derived from 
the plasma, for each litre of sweat, a litre of water is lost from the body ; 
because the amount of salt in the sweat is less than that of the plasma 
the excess of salt thus present is excreted through the kidneys. Hence 
for every litre of sweat there is a loss of a litre of isotonic saline 
through the sweat. In replacing water and salts lost by profuse sweat¬ 
ing, the deficiency may be made good by oral administration of 0.2 per 
cent of salt solution. If pure water only is taken by mouth and if the 
sweating has been excessive, all signs and symptoms of salt-loss like 
lassitude, apathy, weakness, headache and cramps develop. If the fluid 
is to be administered parenterally, then physiologic saline solution serve" 
very well. In such patients physiologic glucose (5 per cent) is unsatiss 
factory, in that it does not suppty the required salts. 

(2) . Through the gastro-intestinal canal a patient can loose his 
. salts within a space of a few minutes or an hour or two, as in acute pto¬ 
maine poisoning. In vomiting, a large amount of chlorides are excreted 
through the vomited matter in addition to the loss of sodium ions through 
it to some extent. The remaining plasma sodium unites with the readily 
available HgCOg and is excreted through the kidneys as NaHCOg, thus 

• decreasing the tendency for the development of alkalsemia. If the 
vomiting is excessive or prolonged, the patient is bound to develop 

. alkalaemia. The plasma volume becomes less and plasma carbon dio.xide 
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combining power increases. Chlorides fn the urine will be considetably ' 
decreased or may become absent. 

When the fluid is lost from the small intestine or colon as in diarr-' 
hoea, there occurs a loss of fluid in which sodium tends to predominate. ' 
Therefore the plasma chlorides may be normal or increased and the 
bicarbonate content will decrease. When the sodium ion is ’lost' from 
the body it cannot be replaced by any ions. Hence in order to keep the 
acid base balance at the normal level, an excess of chlorides are excreted 
from the body. The net result of these changes is the decrease in the 
■concentration of these salts kept in a isotonic level. The body excretes 
the Wcess amounts of water, thus decreasing the total body water and 
producing a secondary dehydration. (Table. 3.) 

Table 3 Showing the Osmotic Pressure in-(I) Pure Water Depletion (Prtniaiy or 
Simple Dehydration) and (II) Pure Salt Depletion (Secondary or Extracellular 
Dehydration) (After Harriot)^ 


(I) (H) 


a 

b ] 

c ] 

•^Normal 

level 

a 1 

! b 

c 

Ex 

jtracellular fluid 

Intracellular 

fluid 


Ex 

tracellular fluid 

* ! 

Intracellular 

fluid 


a. Vascular b. Interstitial c. Cellular. 


Therefore, secondary dehydration is more apt to occur m association 
with sodium loss than after chloride depletion. If the sodium continues 
to be lost from the body, the plasma volume becomes decreased. As 
already explained, the plasma carbon dioxide combining power decreases 
and the patient develops acidosis. The urinary chlorides again become 
less or absent in the later stages. v 

In cases of duodenal fistula, chloride and sodium ions are lost in 
equal quantities and in biliary fistula, the sodium ions are lost in greater 
•quantity than the chloride ions. While replacing ail these-salts and 
fluids, according to Gamble®, isotonic saline should be given either by 
mouth or by the intravenous route, volume for volume, of the fluid lost 
through the gastro-intestinal canal, irrespective of whether the chlorides 
are lost in excess of sodium as in vomiting or sodium ions are lost in 
excess of chlorides as in diarrhoea; the kidneys will take care of the 
excess quantity of sodium or chlorides injected into the blood and adjust 
these ions according to the requirements 6f the body and excrete the 
quantities that are in excess. 

V (3). In Addison’s disease the kidneys excrete large quantities of 
sodium and chlorides due to which the plasma sodium content falls below 
normal. Unless the sodium chloride is replaced, these patients suffer 






470 THE INDIAN JOURNAL OF MEDICAL SCIENCES 

from all the symptoms of salt depletion in addition to the signs and. 
symptoms of the original disease. These symptoms disappear as soon, 
as they are kept in positive salt balance by the administration of large- 
doses of sodium chloride by mouth or intravenously. 

Signs and Sy 7 nptoms of Pure Salt Loss. Marriott^ has described in 
detail the effect of pure salt loss. He ascribed the manifestations of 
pure salt loss as being mainly due to two factors, (i) Those due to- 
loss of osmotic pressure and those (2) due to disturbance in the acid-base- 
balance. Of these two -factors, the loss of osmotic pressure is of greater 
importance. Those who are desirous of obtaining further details are- 
referred to the original article by Marriof^ on the subject. 

Manifestations of Salt Loss due to osmotic pressure decrease :— 

(1) A feeling of exhaustion, fatigue "and weakness may have - been, 
experienced by any one who has had a chance to perspire heavily on a 
hot summer day. The same condition leads to the state termed as “heat 
exhaustion” if of a severe nature. The examination of the urine of such.' 
persons will show the absence of chlorides. 

(2) Headache and giddiness are often present due to low blood, 
pressure resulting from secondary dehydration produced by salt deple¬ 
tion. 

(3) An absence of thirst is one of the important signs of salt deple¬ 
tion, by which dehydration produced by pure water depletion could be* 
differentiated. 

(4) Normal urine volume may be noted till the fast stages; if the 
patient with salt depletion goes on drinking \vater, the urine volume 
remains normal or may be increased, as the blood has an excess of water 
rather than of salt. 

(5) Anorexia, nausea and vomiting develop in the late stages and 
aggravate the condition. 

(6) Cramps are very common in salt depletion cases. 

(7) Changes in appearance and mental confusion occur n the- 
late stages. 

Changes in the blood. Plasma sodium chloride remains unchanged, 
in the early stages, because the kidneys try to retain all the salt which 
would have passed out into the urine. On this account the urine may 
not show any chloride content. Hence the test for retention of chloride 
content of the plasma is not a very satisfactory one for the detection of 
salt depletion from the body. 

(a) Disturbances due to changes in the osmotic pressure. 

There is a remarkable decrease in the circulating plasma volume 
which may be as much as 20-30 per cent in severe cases, for, as soon as 
the salt is expelled from the blood, the excess of fluid that remains, in, 
the blood is excreted by the kidneys in order to maintain the isotonictiv 
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of blood {ix., osmotic pressure). Loss of fluid from the plasma produces- 
hffimoconcentration. Blood pressure falls and all the signs and symptoms 
of peripheral circulatory failure occur and death is usually due to the 
development of the latter condition. 

(b) Disturbances due to acid balance are not has important as 
those due to disturbed osmotic pressure to which reference has already 
been made. Those symptoms, developing on account of changes in the 
acid-base balance, are marred by the other main symptoms. As already 
stressed, patients loose more chlorides through vomiting, hence they 
are more prone to the development of alkalosis. On the other hand 
those suffering from diarrhoea develop symptoms of acidosis due to- 
the greater loss of sodium ions than of chloride ions. 

(c) One of the most important effects of salt depletion is on 
intestinal motility. From the surgeon’s point of view this has been 
thoroughly discussed by Streenten^® recently. He has proved beyond 
doubt both experimentally and clinically that lack of sodium and 
chlorides in the blood greatly interferes with the motility of the 
intestines giving rise to paralytic ileus. Experimentally, in the''isolated 
loops of intestine of rabbits, guinea pigs and of human beings immersed 
in Tyrode’s solution of varying sodium chloride content, he found a 
reduction in the propulsive movements of the intestines and also a 
decrease in the response to neostigmine and acetylcholine treatment. 
This action of sodium chloride of producing such an eflect on the intestinal 
loop is not due to its capabiUty of maintaining the normal osmotic 
pressure only, as the impairment of such propulsive movements persists 
even if the osmotic pressure is brought to normal by the judicious use of 
dextrose or sucrose. The presence of certain concentrations of chloride 
ions are as important as those of sodium, since replacement of either 
of the two with various other salts did impair the movements of the 
intestines. 

Therefore, in patients with paralytic ileus and in whom the plasma 
sodium chloride is found greatly decreased and urine chloride is found 
absent, the correction of these deficiencies by appropriate saUne therapy' 
must be made before any treatment with neostigmine or acetylcholine 
is instituted. He also cited a typical case history of a patient with 
paralytic ileus developing after an abdominal operation. In this patient 
whenever the urine chloride was made positive by the administration 
of large quantities of intravenous saline, the peristaltic movements of 
the intestine became active and the patient responded well to the use 
of prostigmine. It is also my experience in a large number of abdominal 
operations performed during the past years that whenever any patient 
with an abdominal operation received adequate amounts of normal 
saline, as determined by the urine chloride estimation method, in the 
immediate post-operative period, there is no chance of development of. 
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•paralytic ileus. Even if a patient develops some of the minor symptoms 
of impending paralytic ileus, these are immediately relieved b}’’ the use 
of any of the parasympatheticomimetic drugs like prostigmine, darbachol 
-etc. Therefore every surgeon who comes across a patient with paralytic 
ileus must bear ‘these factors in mind before he plans any active treat¬ 
ment. 

7 aboratory Diagnosis of Pure Salt Depletion :— 

The test for the detection of plasma chlorides is not a very reliable 
indication of the underlying condition. As already discussed, the kidneys 
•always try to keep up the concentration of sodium chlorides in the blood 
at a normal level by preventing the excretion of sodium chloride through 
the urine. Therefore the test can only show if there is a gross loss of salt 
irom the blood. Therefore the urine chloride estimation test of Fantus 
is an important and a simple test which should help us to know whether 
•a given patient is suffering from pure depletion or not. This test can 
be done "vinthin a minute or two and is much simpler than many other 
•chemical tests of urine. If the salt is found below 3 grammes per litre 
•of urine, then one should infer that the patient is suffering from salt loss. 
In Addison’s disease and during saline therapy the urine may contain 
larger amounts of chlorides. 

^ Technique and Interpretations of Fantus Test 

Requirements : 

1. Potassium Chromate solution 20% 

2. Sliver Nitrate solution 2.9% 

3. Distilled ivater 

4. Test tubes. 

5. A small pasteur pipette. 

Marriott has described the technique which is as follows, and the same method 
dias been followed by the author. 

"Ten drops of urine are measured into the test tube. The pipette is rinsed 
in water and one drop of potassium chromate solution (indicator) is added.- The 
pipette is again rinsed and the silver nitrate solution is added drop by drop and 
ihe tube lightly shaken after the addition of each drop. The end point is deter¬ 
mined by the sharp colour change from yellow to broivn. The number of drops 
required to produce the colour change gives the concentration of chlorides in the 
urine expressed in grammes of sodium chloride per litre of urine. Example :—5 
•drops are equal to 5 Gm. of sodium chloride per litre of urine. It is important to 
make a preliminary test rvith distilled water to make sure that there is no con- 
tamination_ of the chromate solution -with the chlorides." 

In the -test one should observe the following precautions :—(a) Use the same 
pipette for carrying out the test, (b) See that the drops of urine and the solutions 
are of equal size, (c) If the first drop of silver nitrate solution changes the yellow 
colour to bro-ivn, then it can be safely presumed that chlorides are absent in the 
mine. Normally, a person is likely to pass about 3 to 5 Gm. of s rf It per litre. 
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Principles of Treatment '.— 

The general principle is to replace salt in the form of salt water 
by mouth or rectum or isotonic saline solution through subcutaneous- 
route or intravenous route, till-sufficient quantity of chlorides appear 
in the urine. It is immaterial'whether the salt loss is due to vomitings 
or to diarrhoeas and whether the patient is suffering from alkalosis or 
acidosis. The replacement of normal saline should be equal to ‘ the- 
quantity lost through both the routes. 

Differences between pure Water and -pure Salt Depletion 

In pure water depletion the water is lost from the extracellular 
(blood and interstitial tissue) compartment and therefore the osmotic 
pressure of this compartment is raised. The result is that the fluid froirt 
the-adjacent compartment namely intracellular compartment is auto¬ 
matically extracted. Therefore, the loss of watei is mainly felt in the- 
intracellular compartment and not much in the extracellular (see Tab. 3). 
In this condition symptoms like thirst, dry mouth and tongue, scaht3r 
micturition, are greatly felt. While in pure salt depletion, salts are- 
lost at first from the extracellular compartment. The result is that 
the osmotic pressure of this compartment becomes less. Therefore, in- 
order to keep up the normal osmotic pressure of the blood, the kidneys- 
try to excrete the excess of water from the body. The lesult is that 
there is considerable decrease in the volume of extracellular fluid and. 
the volume of intracellular fluid remains normal. Therefore, in salt 
depletion there is no feeling of thirst or dry mouth. The urine quantity" 
remains normal or in excess, till the later stages. Symptoms like ex¬ 
haustion, weakness, cramps, headache, giddiness, low blood pressure, are 
greatly felt. The total plasma volume becomes less-and haemo-concen- 
tration takes place, which leads to the development of signsand symptoms 
of shock. One should be aware of these factors before actually under¬ 
taking treatment for dehydration. 

Mixed Water and Salt Loss 

There is reduction of both water and salt by loss-through-various- 
secretions, in vomiting, diarrhma or excessive sweating (heat exhaustion), 
■without any replacement of water or salt. In this condition signs and 
symptoms of water loss predominate, because all the secretions lost are 
either isotonic or hypotonic, in addition to constant insensible water 
loss from the body. Therefore, - thirst, dry -mouth- and oliguria' are more 
pronounced, Mthough symptoms of pure salt depletion like, weakness, 
apathy, giddiness, cramps, -low blood pressure etc., are also- -constant 
features. Diagnosis of this condition is reached'by the history, signs- 
and symptoms and-urine-chloride concentration'test. The. replacement 
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-should be as balanced as possible with the.use of isotonic saline to re¬ 
plenish salt loss and isotonic glucose solution to replace water loss. 

Amongst all these three causative factors, in practice, dehydration 
-due to pure salt loss or mixed water and salt loss are very common, 
"because of the many causes,of vomiting and diarrhoea. For example, 
“vomiting can occur in almost all-the acute abdominal conditions, like 
appendicitis, peritonitis after anaesthesia, in pregnancy, ur£emia, diabetes 
•etc. Similarly the causes of diarrhoeas are innumerable, like "oholera, 
:sprue, ptomaine poisoning, dysenteries, malignant diseases of the 
gastro intestinal tract etc. 

• ' Treatment in General 

Pre-operative fluid replacement :— 

For normal surgical patients who are not suffering from dehydration 
■of any type, Coller and Haddock^ have suggested the most practical 
method of determining the quantity of fluid to be given during a twenty- 
dour hour period. 

. Uncomplicated cases. 

Water for vaporisation (insensible loss) ., .. looo to 1500 cc. 

Water for urine .. .. .. .. .. .. 1000 to 1500 cc. 

Total .. .. .. .. 2000 to 3000 cc. 

Complicated cases with fever or on a hot humid day. 

Water for vaporisation .. .. .. .. .. 2000 to 2500 cc 

Water (or urine .. .. .. .. .. .. 1000 to 1500 cc. 

Total .. .. .. .. 3000 to 4000 cc. 

On the average all the usual surgical patients require about 3000 cc. 
■for a 24-hour period. This amount is required by a patient whb 
as not dehydrated and who does not lose any fluid through any abnormal 
Toute. In a patient who is already dehydrated before operation, the 
fluid balance must be corrected before any attempt is made to peiform 
-operations. In the past decade 01 two, considerable stress was laid 
•on the correction of water and salt deficiencies of all patients undergoing 
surgical procedure and it is indeed due to the investigations of Coller 
-and Maddock^ that adequate attention is paid to this therapy. Due 
to such investigations the mortality rate in conditions involving acute 
•disturbances of fluid and salt balance like congenital pyloric stenosis, 
intestinal obstruction, etc., has greatty decreased, so much so, that acute 
abdominal emergencies requiring immediate operation, except vascular 
•emergencies, have become much less { because, except for the latter 
•conditions, where immediate operation is indicated, the delay incurred 
while correcting the fluid and salt balance in these so-called emergency 
patients, within 6 to 12 hours before operation, has considerably decreased 
the mortality late.in many of the well-known hospitals. Therefore, as 
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already stated, .correction-of-.dehydration, must be made before any 
operations are undertaken. The diagnosis of dehydration should be rhade 
Tjy the various clinical manifestations like thirst, dry mouth and tongue, 
urine volume, etc. ’ With the help of such signs one can roughly make 
out whether the patient is suffering from dehydration of pure water or 
salt depletion or from both. The history of the patient will -throw much 
light on the differentiation of the various types of dehydration. Still 
-in cases of doubt it becomes necessary to estimate the total quantity of 
urine in 24 hours or in cases of emergency even in six hours. Examination 
•of the urine for the determination of specific gravity and also the deter¬ 
mination of urine chlorides in grammes per litre will help a lot to make 
out what type of dehydration the given patient is suffering from. The 
replacement of fluid should be planned accortogly. As regards the 
determination of the quantity of fluid to be given in “any form; 'Coller 
■and Haddock^ found that in extreme dehydration there is a fluid loss 
- corresponding to 6 per cent of the body weight. On this basis they 
•concluded that in extreme dehydration' 6 per cent of body weight in 
fluid must be given to restore hydration. The following table is given 
•by Maddock and Coller for calculation. 

Amounts equalling 6.0 per cent of body weight. 


Body weight. 


6 % in cc. 


22 lbs. 
44 lbs. 
132 lbs, 
176 lbs. 


600 cc. 
1200 cc. 
3600 cc. 
4800 cc. 


These amounts of fluid are necessary over and above’ the usual 
■ daily requirements pf fluids of 3000 cc. However, the additional amount 
required to hydrate the patient may not be given in one day, particularly, 
in aged people or in those with cardiac insufficiency diseases. In most 
•cases, the additional amount may be given in two days. In addition to 
•this, if the patient continues to loose fluids and salt through vomiting 
■etc., the amount must be replaced by normal saline, volume b}' volume, 
in addition to the above fluid amounts. 


^Fluids during operations ’.— 


In the operation theatre iteself, the patient, in addition to his blood 
Joss during operation, also looses a large amount of. fluid by insensible 
loss and also through visible perspiration, especially if the operation is 
_prolonged and performed on a hot humid day. Therefore, in such pro¬ 
longed operations it is advisable to start intravenous physiblogic saline 
•during operation so that this deficiency of fluid, arid' salt 'loss can be 
replaced there.- This amount should not be calculated along with the 
-fluid requirements for -the .whole .day.. There is another advantage of 
.starting intravenous saline just before performing- the operation, because 
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should there,'.be^axiy unforeseen,accident during the operation or,even 
without it if tb.e, Gpnditipn of .the-patient'deteriorates during operation, 
blood or plasma, transfusion could immediately be given through the 
same needle already in .the; vein,- Therefore, the starting of intravenous 
saline in all, major operations-has great advantages and v.ery few dis¬ 
advantages. 

Post-operative fluid replacement :— 

The principle of water and salt therapy in the post-operative period 
is the same as that in the pre-operative periods, i.e,, to an ordinary surgical 
patient, about 3,000 cc. water and about 4 to 8 Gm. of salt are required 
per twenty-four hours. - In addition to this, any abnormal loss of fluid 
during the post-operative period such as excessive vomiting, too much 
perspiration or any other abnormal drainage from the wounds or gastro¬ 
intestinal canal, must be carefully measured as far as possible and an. 
equivalent amoimt of physiologic saline solution must be added to the 
normal requirements of fluid and salt. 

If it has not been possible to measure accurately the amount of 
fluid lost through the vomiting etc., then the resort to clinical and labora¬ 
tory examinations should be made. In laboratory examinations the 
total urine volume and its specific gravity and also the urine chlorides 
and plasma chlorides estimation tests should be carried out. However, 
recently. Van Slyke and Evans’-^ have investigated the relationship 
between urinary chloride excretion and dehydration and salt deprivation 
in human subjects. On the basis of these studies they have suggested 
that provided the kidney function and adrenal functions are normal, 
water and salt balance may be considered as being properly maintained, 
if the daily urine volume reaches 1,500 cc. and if the salt concentration 
in the urine approximates 3 grammes per litre. Here the determination f ,. 
of specific giavity also will help to know whether the kidneys are ndtmal 
or not. 

Recently, however, Coller® and his co-workers found that in the 
immediate post-operative period, i.e., from 2 to 5 days there is a fall 
in the urine chloride excretion in almost all cases. This natural tendency 
to retention of sodium chloride in the body in the immediate post-opera¬ 
tive period is related to, inflammatory reactions to injurj', and now 
there is ample evidence to show that there is an accumulation of large 
quantities of chlorides in, damaged tissues. On account of these facts, 
salt should not be given in large,quantities in the immediate post-opera¬ 
tive period, based on the mine chloride estimation alone, unless there is 
liiuch loss of chlorides in the seCTction of the gastro-intestinal canal or. 
sweating. To sum up the ^discussion regarding the administration of 
fluids it has been found that about 2,500 cc, {5 lb.) of 5 per cent or isotonic 
glucose solution containing 125 Gm. (alwut 4 pz.) of glucose and 59® 



. UDUPA-^WATEB SALT DEPLETION 4,77 

■ (i lb.) of isotonic salt solution containing 4*5 required! 

- for an, .uncomplicated surgical case for <24 hours. The routes by which. 
. these fluids can be administered depend upon the condition of the patient 
. and. the nature of operation. All the quantity of abnormal loss of fluid 

■ should be added to the above quantities as normal saline. The usual 
practice of giving large amounts of glucose in saline is not desirable- 
and it is not physiological too, because,-the mixture of two isotonic 
solutions becomes hypertonic and may furnish too much salt to the body, 

'with attending dangers which will be discussed later. Therefore, as far 
as possible, only isotonic, solutions should be introduced into the blood 
and if necessary half norma Isaline and half normal glucose solution majr 
be mixed together. While giving intravenous glucose it is always better 
to add vitamin (thiamine hydrochloride) to assist the better utilisa¬ 
tion of glucose and other water soluble vitamins like vitamin C. 

Effects of Ex,cess of Water and Salt Administration 

j ' , 

If too much water is introduced in the form of pure water or glucose- 
water, thiough any route, there is a danger of developing water intoxica- 
. tion which may lead to death.. Regurgitation of water into the trachea 
(producing aspiration pneumonia especially in old people is not uncommon,. 

.Similarly, a healthy normal individual can handle even 30 to 40 grammes, 
of salt daily without developing any toxic symptoms, for the kidneys- 
are able to excrete the excess of salt through urine up to 2 per .cent con¬ 
centration. However surgical patients who are seriously ill after opera¬ 
tion may not be able to cope with all the salt introduced into the blood.. 
Therefore, any excess of salt if given to surgicakpatients is retained by the 
interstitial tissue along with the water to make it .isotonic resulting irt 
edema. This can easily develop in the patients who are already suffering , 
irom protein starvation and with.a low serum albumin. It can also be 
easily produced in patients with general malnutrition, chronic sepsis, 
haemorrhage,, profuse serous drainage etc. t There is every evidence to. 
show that the greater the severity of these predisposing factors, the- 
less salt solution it requires to.produce oedema. General external oedema, 
is the visible indication of oedema with harmful effects on all the mternaL 
organs and therefore oedema of .the brain and lungs is not an imusual' 
consequence of excessive salt intake. Excessive salt intake in the- 
immediate post-operative period can also produce oedema in the stoma. 
of gastroenterostomy and similar anastomoses. Therefore, excess of 
salt .^and water intake should aUvays be avoided. 

Routes of Administration '' 1 

By Mouth., Fluid by mouth is the-.most natural and physiological' 
.means of adminislxation.. • As far as possible this route should be used,, 
unless there are some.sp^CiAo contra-indications.. In our hospital it 
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is,the practice to. give, a^bottle,of.fluid every.,.inoming.containing,the 
-required amount of water, glucose and salt, which the patient must 
finish before bedtime. This practice has greatly helped us to maintain 
..a proper water and salt, balance in various surgical patients who can 
take fluid by mouth. For the unconscious patient intra-gastric drip 
with a Ryle’s tube may be tried and serves the purpose well. However, 
in many other conditions fluid by mouth cannot,be given. In such 
patients the following routes may be adopted. 

Continuous Rectal Drip. In our hands the continuous rectal-drip 
•of tap water or saline has proved very useful in the immediate post-opera- 
live period. Immediately after the operation especially under general 
.anaesthesia the patient may not regain consciousness for the whole day. 
Moreover, such patients have'a tendency to Vomit for the ".first" day or 
two. Here, continuous rectal saline or water is the most valuable means, 
next to mouth, for maintaining a proper water and salt balance. It 
is an easy method, for it requires no speciarsterilisatibn, is feasylo prepare 
and administer and is not accompanied by any reactions. 

Siibcutaneous Route. Only normal saline could be introduced safely 
•by this route and not the isotonic glucose solution. The latter sometimes 
produces painful swelling in the area of administration and may also 
produce sloughing of the tissues. However, recently, this route has 
iallen into disrepute in many hospitals except in cases of small children 
•in whom the intravenous method is somewhat difficult. 

Webb et al^^. have recently demonstrated, experimentally and 
•clinically, that only isotonic saline solution shourd'be given*by this route 
in cases of salt depletion and not any other solution. Moreover, since 
the rate of absorption of subcutaneous fluids are surprisingly slow, this 
' route alone may not be adequate when fluid restora'fion ts urghnl: The 
studies indicated that in the presence of dehydration, there is much 
jretardation in the rate of absorption in comparison to normal persons. 
Therefore, this route may not be relied upon for any fluid replacement 
in cases of emergency. 

Intravenous Route. This is the most satisfactory and effective route 
by which various fluids can be administered directly into the blood. 
This route can be adopted for any number of days without any harmful 
effects. Many a time when there is acute dehydration, fluid adminis¬ 
tration through this route is a life-saving measure. However, this 
method should not be adopted in those patients who are suffering from 
congestive heart failure, pulmonary cedema and extensive kidney disease. 
Fluids can be given continuously by the drip method or by tfie rapid 
. and intermittent method. It can also be given by the closed or the open 
method. . Fluids given by continuous intravenous drip- by the closed 
.method is the most widely accepted route of fluid administration in cases 
<of emergency, or in cases where oral method is contraindicated or not 
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-possible. Most commonly, isotonic saline solution {0.9 per cejit) or 
, isotonic glucose solution {5 per cent) are given through this route in the 
required quantity. In cases of emeigency, blood or plasma may also 
T)e given by this route. 

The rate of such fluid administration should be regularised according 
"to the individual needs of the patient. Usually 200 to 300 cc. per hour 
-ox 40 to 50 drops per minute are the accepted methodin ordinary patients. 
However, this rate should be changed according io the total need 'of 
fluids per 24 hours. 

; Case Report.. 

Mrs. S. aged 40 years was admitted to the hospital three days after the onset 
of a sudden attack of pain in the right’ iliac fossa. She was 'found to be in acute 
distress, temperature 101.2O F, pulse r40 per minute and feeble in character, res¬ 
piration, 25 per minute. The abdomen was found very rigid, and tender. Rectal 
and vaginal palpation did not help any definite diagnosis. On opening the abdomen 
an acute diffuse peritonitis with a large amount of exudative fluid and fibrin was 
discovered. A big mass was also founi in the" right iliac fossa suggesting a per¬ 
forated appendix. The abdomen was^ closed after placing two drainage tubes into 
the pelvic cavity. She was given all the chemotherapeutic and supportive treatment 
required. In addition, she Was put on the water and salt balance chart given below. 
By actually measuring the output of water and salt, and by appropriate replace¬ 
ment as mentioned in the chart she could easily overcome her serious catastrophe 
within 15 days •without developing many complications. This is one example cf 
the cases treated in our Hospital in which our successes can often be attributed to 
the judicious and well balanced water and salt therapy. 

Summary 

(1) Water metabolism and the various manifestations of pure 
water depletion have been described. The replacement of the depletion 
by plain water, or water with glucose, is emphasised in pure water loss; 

(2) The importance of salt and its normal circulation in the body is 
broadly outlined. Various causative factors of pure salt depletion 
•like excessive sweating, vomiting, diarrhoea, are discussed. 

(3) The effects of pure salt depletion on various systems, especially, 

causing the feelmg of exhaustion, fatigue, headache, giddiness, etc., 
.are described. The importance of administration of the required amount 
of salt in the immediate post-operative period to.avoid the development 
of paralytic ileus is emphasised. The principle of trea:tment in pure 
.salt depletion is administration of normal saline by the easiest -available • 
route till the urine chloride estimation test of Fantus shows the presence 
•of at least 3 Gm. per litre of urine. ' ‘ 

I ' ’ , 

(4) The main differentiating points between pure water and pure 
.salt depletion have been discussed. Impure water depletion the effect of 
Joss of fluids is mainly felt in the .intracellular compartment and hence 
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Water and Salt Balance Chart 

, • I . . 

t 

Name of the'patient.:—Mrs. S,. Age 40 years Sex Female 

Disease ; -Acute Diffuse Peritonitis. 

Date of Admission : jst. Dec. 1950. 


I Signs & Symptoms 

nst 

Dec. 

. 2nd 
Dec. 

3rd 

Dec. 

4th 

Dec. 

sth 

Dec. 

(1) Thirst. 

(2) Condition of lips and ton- 

+ + 

+ + 

+ + 

+ 

+ 

gue . 

Dry. + 

Dry, -f 

Dry, + 

Moist 

Moist 

(3) Condition of Skin 

Do. 

Do. 

Do. 

Normal 

Normal 

(4) Mental Condition ., 

{5) Any other signs or symp- 

Nil 

Nil 

Nil 

Nil 

Nil 

toms 

II Output 
(i) Urine 

Disten¬ 
sion alj- 
domen 

same 

same 

same 

Nothing 

Parti¬ 

cular 

(a) Total quantity .. 

900 CC. 

800 cc. 

1200 cc. 

1200 cc. 

900 cc. 

(b) Specific gravity .. 

? 


ion 

1012 

1012 

(c) Urine chlorides Gm/litre, 
{2) Vomit or Gastric aspiration 

2 Gm. 

2 Gm. 

Nil 

2 Gm. 

2 Gm. 

in cc. 

1800 

1200 

600 

900 

1200 

(3) Fluid content of faeces in cc. 

800 

600 

1600 

900 

1200 

(4) Sweat in- cc. 

(5) Drainage through wounds 

Nil 

Nil 

Nil 

Nil 

Nil 

in CC. 

Do. 

Do, 

Do. 

Do. 

Do, 

(6) Insensible loss 

TOTAL QUANTITY OF 

1000 cc. 

1000 cc. 

1000 cc. 

1000 cc. 

1000 cc. 

WATER LOSS IN CC. 
TOTAL QUANTITY OF 

4500 

3600 

4400 

4000 

4300 

SALT LOSS IN GM. 

Ill Diagnosis 

25 

18 

19 

18 

26 

v 

Dehydration 

yes 

yes 

yes 

yes 

y,s 

(a) water loss 

— 

-- 

— 


- - 

(b) salt loss .. 

— 

— 

— 

— 


(c) mixed loss 

IV Intake 
(I) Oral 

- 1 - + 

+ -f 

++ 

+ 

r 

(a) plain or glucose water .. 

(b) glucose saline 

(c) water in other forms .. 

(2) per rectum 

(3) subcutaneously 
{4) Intravenously 

900 cc. 

1200 cc. 

1300 cc. 

400 cc. 

1500 cc. 

1500 cc. 

(a) Saline, 0.9% 

3000 cc. 

1800 cc. 

2000 CC. 

1800 cc. 

2400 cc. 

(b) Glucose 5% 

(c) Glucose-saline, .. 

(d) Any other fluid (Protein 
hydrolysate) 

,5) Through any other 'routes 
TOTAL INTAKE WATER 

600 *cc. 

200 cc. 

' 500 cc. 

600 CC. 

600 cc. 

600 cc. 

IN CC. 

TOTAL INTAKE SALT 

4700 

3500 

4300 

3900 

-4500 

IN GM. • .. 

27 

16 

18 

16 

24 


Special Notes on the CaseNothing particular. • 
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thirst and a dry mouth are the important signsi "' In 'pure salt depletion' 
the effect of salt loss resulting in watfer loss is'mainly felt in the extra¬ 
cellular compartment, and hence symptoms of loss- of- osmotic pressure, 
hcemoconcentration, low blood pressure -and of peripheral circulatory 
failure, predominate. In mixed salt and water loss symptoms of both 
the conditions develop. However, those due to pure water depletion 
predominate in the latter condition. 

(5) Usually an ordinary uncomplicated patient requires about 
3,000 cc. of fluid per day. This may be given as 2,500 cc. in the form of 
normal glucose solution (5 per cent) and the remaining 500 cc. as normah 
saline (0.9 per cent). Any excessive loss of fluid through vomiting, 
diarrhoea or sweating, must be added’to this quantity, volume' by 
volume, in the form of normal sahne; 

(6) Dangers of excessive water and salt ingestion in the immediate 
post-operative period are stressed. The salt ingestion should be restricted 
as far as possible in the period inunediately following an operation, if 
there is not much abnormal loss from the body, because of natural reten¬ 
tion of salt in the body in this period, thus avoiding the chances of develop¬ 
ing oedema. 

(7) Various common routes of fluid administration are discussed. 
Next to the oral, the rectal route is a very suitable convenient route for 
fluid administration. The danger of rel3dng too much on the subcutan¬ 
eous route for fluid administration has been emphasised. The intra¬ 
venous route is the most suitable route if the other routes are not ac¬ 
cessible and also in cases of emergency. 

(8) An illustrative case report with the water and salt balance 
•chart of the case is also given for a better understanding of the problem. 
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MEDICAL PR OGRESS , 

RECENT TRENDS IN THE USE OF ANTIBIOTICS § 

3 . C. Patel* 

Antibiotics are chemical substances produced by micro-organisms- 
which have the capacity to inhibit the growth of bacteria and even_ 
to destroy them” They are characterised by certain distinct physi¬ 
cal, chemical and biological properties which make them ideal chemo¬ 
therapeutic agents. They have a selective action upon different mi-- 
cro-organisms which may extend to-.genera species and even to some 
strains or individual cells. Some antibiotics act on gram-negative 
bacteria, some on gram-positive and some have action on both; others 
act on fungi, some of-them>_are active,also against rickettsiae and few 
on large viruses. A few antibiotics possess anti-protozoan activities.. 

They form a number of chemical compounds containing carbon, 
hydrogen and oxygen, e.g. penicillic acid. Some contain nitrogen in 
addition to the above e.g. streptomycin, gramicidin and tyrocidin. 
Others contain nitrogen and sulphur in addition to carbon, hydrogen. 
and oxygen, e.g. penicillin. Compounds containing chlorii:,3 arc 
chloramphenicol and aureomycin. 

Some micro-organisms produce more than one antibiotic e.g. 
Pseudomonas aeruginosa i^ortn thr^e sepai^atei compounds. Others- 
prepare different antibiotics under different circumstsuices. 

The same antibiotic ,.nught be produced by several different or¬ 
ganisms e.g.i,various,penicillin? are formed by P. notatum, P. chry- 
sogennm, A, flavus, A. giganteus and a number of other fungi. Si¬ 
milarly, streptomycin has been isolated from cultures of S. griseus 
and S. bikiniensis. 

The nature of substrate may change or reduce the activity of an 
antibiotic e.g. serum or salts or serum proteins might neutralize the ■ 
salt or inactivate the antibiotic. This explains the differences in ac¬ 
tion in vitro with in vivo of certain antibiotics. Aureomycin has 
adequate action in vitro against (S. typhi) but has very poor action.' 
in typhoid fever; though an antibiotic may have a marked action in 
animals it may have very little action in human beings. -. Hence anti¬ 
biotics should be bio-assayed in human beings finally. 

Some antibiotics like penicillin are readily destroyed by certain 
micro-organisms whereas streptomycin is highly resistant. Others* 
are intermediate. 

The antibiotics m ay act upon bacteria by interfering with the 

§ Based on a lecture delivered to Post Graduate Students Association, 
Bombay, March 1951 

*Hon. Physician, King. Edward Memorial Hospital, Bombay. 
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growth of bacteria andior by interfering with the cell division or res¬ 
piration or utilization of essential metabolites. 

Many antibiotics are highly'toxic e.g‘. actinomycin; whereas pe¬ 
nicillin has no toxicity. Most of the antibiotics fall between these two 
extremes. The action of antibiotics upon various animal tissues 
also vary greatly. 

A few antibiotics can be modified chemically so as to reduce 
■their toxic properties e.g. dihydrostreptomycin. - 

Bacteria once sensitive to an; antibiotic may gradually develop 
resistance to it when'allowed to be-in contact with'it for some time. 
Resistance to streptomycin is developed rapidly while resistanc 
penicillin occurs very gradually. Reacquirement of sensitivity or loss 
•of resistance may occur with some antibiotics and with some bacte¬ 
ria. The mode of reacquirement may be different. 

The characteristics of an ideal antibiotic can be summarised as 
iollows”. 

' 1 . It should have a specific action on an organism and should 
not be a protoplasmic poison. 

2 . It should have a more potent action than a previously exist¬ 
ing chemotherapeutic agent. 

3 . It must be active in the presence of body fluids.. • 

4 . It rqust not-be destroyed by tissue enzymes. 

5 . It-must not be toxig tcythe host, to individual cells, to a leu-; 
kocyte, and tissues such as kidneys. 

6. It should be stable and should be soluble in water or certain 
‘Other readily available solvents. 

7 . It should not be excreted too rapidly from the animal body 
and should not accumulate to produce undesirable side'effects. 

Since 1945 , more than a hundred antibiotics have been discover- 
‘ed, but not more than four or five have come into general use. 

Antibiotics can be subdivided according to their source of origin, 

1. Anitbiotics produced by bacteria: A large number of bacteria 
have a capacity of producing antibiotics. They are active on both 
grampositive and gram-negative bacteria and also on fungi, e.g. ty- 
rothricin, polymyxin or aerosporin, bacitracin produced'by Bi sub- 
tilis, colicin produced by E. coli. TheSe antibiotics have not come 
into general use because some of them are too toxic. 

2 . Antibiotics produced by fungi: Penicillin,'clavacin, gliotoxin 

-are examples. -' '.' 

Anitbiotics of actinomycetes: Streptomycin, streptothricin, 
-chloramphenicol, aurepmycin, neomycin,, terramycin.are,.examples. 

4 . Antibiotic-like substances from plants (phjdoncides).: Va- 
-rious green-plants produce chemical-compounds which have-antibac- 
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terial properties. This work has been done largely in Soviet Russia, 
but otherwise it has not found wide application in chemotherapy.^ 
Quinine can be considered an example of this group. 

5 . Antibiotic-like substances synthesised by animals: Lysozyme 
found in saliva, in eggs, in tears; erythrin found in red blood cells, 
lactenin present in milk and active upon lactic acid bacteria are com¬ 
mon examples. 

We now consider antibiotics and their role in controlling the 
disease. 

a. Disease caused by gram-positive bacteria and certain gram¬ 
negative cocci: Penicillin has extensive application in the treat¬ 
ment of diseases caused by these organisms. Bacitracin is highly 
efficient on some of these organisms. 

b. Disease caused bs”^ gram-negative bacteria: These are re¬ 
sistant to penicillin but are sensitive to streptomycin, polymyxin, au- 
reomycin, etc. Combination of two antibiotics may have a synergistic 
action on some organisms or might minimise the danger of rapid de¬ 
velopment of resistance. Streptomj^cin may be combined with sul¬ 
fadiazine in combating some of the diseases caused by gram-positive 
organisms, 

c. Disease caused by mycobacteria: Streptomycin is the best 
effective drug against this organism. Neomycin, aureomyc'in, strep- 
tothricin, and subtilin may have a slight action against this agent. The 
action of streptomycin can be supplemented by synergistic action of 
drugs like promin or other sulphones and para-amino-salicylic acid. 

d. Spirochaetal diseases: Several antibiotics have leffect upon 
diseases caused by these organisms. Penicillin is the most active and 
has superseded previous methods of treatment. Aureomycin and 
chloramphenicol may have slight but relatively ineffective action. 

e. Rickettsial Diseases: Chloramphenicol, aureomycin and ter- 
ramycin have effective action against the diseases caused by 
rickettsiae. 

f. Virus diseases: Newer antibiotics have action against di¬ 
seases caused by larger viruses such as psittacosis, lymphogranuloma 
and virus pneumonia. However, no antibiotics have been so far dis¬ 
covered which have any action against diseases caused by smaller 
viruses like that of common cold or poliomyelitis. 

g. Fungus diseases: So far, we have not got any antibiotic 
which acts safely upon these diseases. Some antibiotics may have 
action ‘in vitro’ but are loo toxic ‘in vivo.’ Penicillin has some action 
■on tlio fungi-actinomycosis. 

h. Protozoan diseases: Amoeba and plasmodium are affected 
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by newer antibiotics like anreomycin, chloraanphenicol and terramy- 
cin to a small extent. Antibiotics have found extensive application 
in the treatment'of various animal diseases and also of some plant 
diseases.- • ■ • , 

PENICILLIN 

During the course of the last two to three years, quite a lot of 
work has been done with a view to find out methods for prolonging 
the action of penicillin, of which these are now commonly used. 

It is now recognised that if penicillin is given in a single large 
dose of 500,000 units, a detectable and therapeutically affective con¬ 
centration persists in the blood for over 7 ^ hours.” Allowing for the 
factor that bacteria are known to take some hours to recover from 
exposure to penicillin to resume growth, an interval of 12 hours bet¬ 
ween two injections of such a dose is justified. In a higher concen¬ 
tration penicillin is actively bactericidal so it is often advantageous 
to start the treatment with 1 million units of penicillin. One mil¬ 
lion units of penicillin mixed with 25 cc. of glucose given intrave¬ 
nously in an acute infection like pneumonia brings down the tempe¬ 
rature within 8-12 hours and the patient is often cured. It should 
be remembered that penicillin persists in the tissues a few hours 
longer even after it has disappeared from the blood. This is particu¬ 
larly true of diseased and necrotic tissues and this is the reason 
why penicillin, even in a smaller dose and at longer intervals, gives 
quite good results.” 

The more recent method of prolonging the level is by giving pro¬ 
caine salt of penicillin. Procaine penicillin either in aqueous suspen¬ 
sion or in oil fortified with crystalline penicillin is now very common¬ 
ly used and these are very effective. If procaine penicillin is mixed 
with aluminium stearate (one per cent) and injected, the effective 
level is prolonged for a period of about 36 hours and 600,000 units 
of such a preparation has a prolonged action for four days. If 2 
million units are given the action 'will be prolonged for a week. How¬ 
ever, the last method is not commonly used in practice. 

Procaine penicillin preparations have now become quite cheap 
compared to its predecessor Romanasky formula and from the econo¬ 
mic point of view they are to be preferred. Procaine penicillin has 
also been used in the form of implants under subcutaneous tissue.'. 
It is mixed with 20 per cent fat. 400 mg. implanted in the skin will 
produce effective concentration for a period of 14 days. One gram 
tablet of procaine penicillin will have effective concentration for a pe¬ 
riod of 23 days. 
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The third method of prolonging the action of penicillin is by de¬ 
laying the excrexion of xhe antibiolic by dpgs like caronamide acting 
on tubules of the kidney. Benamide has similar action, is less 
toxic than caronamide. When caronamide is administered simulta¬ 
neously with penicillin the concentration of the latter in blood is rais¬ 
ed high and is useful in diseases caused by partially sensitive or 
partially resistant organisms. This method has been used successfully 
especially in cases of subacute bacterial endocarditis which often, 
relapse after inadequate treatment and the causative organisms be¬ 
come partially insensitive. 

Penicillin has a xmique property that it will not have any fur¬ 
ther action beyond an optimum level for a particular micro-organism, 
and that is about 4 or 5 times the effective level. If the drug is in 
a higher concentration it is usually excreted unused. The action of 
penicillin is only evident on the organisms in a multiplying stage; 
that means that the disease should be active. If the disease and the 
causative organism is dormant, penicillin will be ineffective. That 
being so, the action of the drug depends on the stage and extent of 
the disease, i.e. the number of micro-organisms and the sensitivity of 
bacteria. This will explain why in diseases like cardiovascular syphilis 
where the disease is dormant, treatment with penicillin may have no 
effect. 

Lately, a newer penicillin salt has been prepared. This is ex- 
created in the lungs in ten times the amount present in the blood. The 
new penicillin, when injected, is found in far higher concentration in 
the lung tissue than in the blood than the average crystalline penicil¬ 
lin. This penicillin would probably be most useful in diseases of the 
lungs caused by penicillin-sensitive organisms. The effectiveness of 
penicillin when administered with iodine (orally or parenterally) is 
increased and so four or five times smaller doses of the antibiotic 
may be necessary to produce the effective action." 

STREPTOMYCIN 

Streptomycin is now considered to be the most active drug in the 
treatment of tuberculosis in any form, either singly or in combina¬ 
tion with para-amino-salicylic acid." The present trend is to treat 
tuberculosis of the lungs with -a combination of the two. In this 
way, resistance to the drug is minimised and delayed. The trend of 
dosage of streptomycin in the treatment of tuberculosis has under¬ 
gone modification—gram daily or once in 3 days in a single injec¬ 
tion may be given. Intermittent therapy of treating a patient for 
alternate wrecks or months has no advantage; on the contrary, re- 
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•sistance of the organism to the drug might he increased. The ques¬ 
tion of the length of treatment with these drugs is still under trial, 
-but it is found that the longer the treatment the more are the chances 
■of the organisms becoming resistant.^'" The toxic eifect of the drugs 
is less evident now that the dosage is lower. 

New sulphonamides have been developed during the World War 
11 in Germany and results from that country are encouraging. The 
reports from American workers who have used both (sulphonamide' 
and streptomycin) show that the latter is a far superior drug. The 
new sulphonamide (thiosemicarbazone) cannot replace streptomycin. 

Streptomycin is still the most active drug for plague and diseases 
caused by Pseudomonas pyocyaneus and Proteus Vulgaris. Because 
•of the action of streptomycin on the 8th cranial nerve, it has been 
suggested for use in the treatment of Meniere’s disease. Even 
though streptomycin might be active in a number of other organisms, • 
its use will probably be confined to the treatment of tuberculosis alone, 
as a number of newer antibiotics are available with le.s.s toxicity and 
less chance of drug resistance i.e. in B. coli infection. 

AUREOMYCIN 

Aureomycin is a newer antibiotic with a very wide range of ac¬ 
tivity and acting on a number of gram-positive and gram-negative 
organisms and hence it would be a drug of choice in a number of con¬ 
ditions where different organisms niight cause the same disease. Its 
action is bacteriostatic. Resistance to it has been known to occur. 
In lung infections like pneumonia it would be the drug of choice as it 
acts on pneumonias caused by streptococcus, staphylococcus, fried- 
lander’s bacillus, pneumococcus, hemophilus, virus pneumonia, psitta¬ 
cosis, and lymphogranuloma. Aureomycin is slightly less effective 
against the pneumococcus than penicillin, but when the organism is 
not knov/n it would be practical to use aureomycin. It also has the 
advantage that it can be given by mouth in the patient’s home. The 
disadvantage of this drug at present is that it is very expensive. 

Aureomycin is useful in all rickettsial infections like typhus 
fever. 

It is ak-^o effective in di.-oa.ses caused b/ large viruses like virus 
pneumonia (primary atypical pneumonia), herpes simplex and zos¬ 
ter, psittacosis, and lymphogranuloma. It is also effective in H. Influ¬ 
enzae and influenzal meningitis, in brucella and salmonella, also in 
dysentery organisms. Aureomycin has been found to be effective in 
experimental' plague infections and whooping cough. Even though 
effective in vitro against S. typhi it has not been found to be clinical¬ 
ly effective in typhoid fever. In intestinal amoebiasis, aureomycin has 
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been tried with success in 95 % of cases but there is a high percentage 
of relapses. Aureomycin has partial action against malarial para¬ 
sites particularly in animal experiments. But in human beings it has 
no justifiable claim.’ Aureomycin has been tried in skin diseases like 
erythema multiformae and psychosis’" with success. In trachoma, au¬ 
reomycin used locally has been found to be useful, whether it is due 
to its action on secondary organisms or on causative Virus is not 
known. 

TERRAMYCIN 

Terramycin, the newest of the broad-spectrum antibiotics, seems tO' 
have an assured therapeutic future. Clinical trials with terramycin 
over a wide variety of conditions have proved its efficacy in intec- 
tions due to sensitive bacteria which are generally very similar to 
those of aureomycin with few exceptions. Aureomycin and terramy¬ 
cin appear to be practically equivalent alternatives. 

CHLORAMPHENICOL 

Even though chloramphenicol is similar to the last two drugs, 
it is much more commonly used in typhoid fever where it is the best 
available drug. Chloramphenicol, used in the early stage of typhoid 
fever, will reduce the incidence of two major complications, hae¬ 
morrhage and perforation. Used at a later stage, it does not reduce 
the incidence or the mortality due to these complications. Chloram¬ 
phenicol does not cure typhoid carriers. In the treatment of whoop¬ 
ing cough some people consider chloramphenicol better than aureo¬ 
mycin. At the moment, it is certainly cheaper. 

ORAL PENICILLIN’ 

Recently quite a few reports have been published about oral pe¬ 
nicillin. The newer antibiotics—aureomycin, chloramphenicol and: 
terramycin—are normally given by mouth and this is claimed as an 
advantage. 

Penicillin is destroyed by acid in the stomach and there is also 
some loss in the upper part of the intestine. It is therefore neces¬ 
sary to give 5—10 times the intramuscular dose in order to achieve 
tire same effect. The preparation absorbed varies in different sub¬ 
jects, but absorption is better on an empty stomach so oral penicillin 
should be given before meals. Antacids to overcome the gastric acid 
barrier have not been fohnd helpful. Absorption is more constant 
m infants and young children and penicillin may be added'to feeds. 
Here is the double advantage'of avoiding injections and of reasonable- 
economy, since' the dose required 'is comparatively small oh ’a bod^- 
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weight basis. If, however, ten times the ordinary dose of penicillin 
is given, most patients absorb sufficient to combat the ordinary in¬ 
fections and, now that penicillin is plentiful and relatively cheap, 
there are occasions when oral penicillin might be an advantage. 

Three grams of penicillin is equivalent to 5 million units and, if 
this amount of penicillin were given orally each day, there would be 
few individuals who would not absorb enough to deal with any ordi¬ 
nary infection. One would hesitate however, to use this method in a 
desperately ill patient in case the absorption was faulty or in patients 
with bacterial endocarditis or actinomycosis when very large doses 
may be required. The physician treating a disease responding to 
several antibiotics will have to decide on a number of points in select¬ 
ing a drug; which antibiotic will be more effective, which more toxic, 
mode of administration and cost of administration. 

Lately it has been found that there is some synergism or anta¬ 
gonism amongst the antibiotics or with some chemical substance like 
sulpha drugs.* Few examples may be quoted: there is synergism bet¬ 
ween penicillin and sulpha drugs against Salmonella typlu; between 
streptomycin and P.A.S. against tuberculosis; between-streptomycin 
■and sulpha drugs against brucellosis; between penicillin and strepto¬ 
mycin against Streptococcus I’aecalis. There is antagonism between 
penicillin and chloramphenicol against Strep, pyogenes in experi¬ 
mental animals. So, in the treatment of certain diseases, polytherapy 
with antibiotics may sometimes cause unintentional harm. This has 
been ascribed to the action of the newer antibiotics at a different stage 
of metabolism of bacteria. Penicillin is rapidly bactericidal only to 
multiplying bacteria. If another agent is introduced which inhibits 
multiplication its bactericidal action may be prevented. Penicillin 
and streptomycin are bactericidal whereas aureomycin and chloram¬ 
phenicol have bacteriostatic action. 

Antibiotics in amoebiasis: Bacitracin, aureomycin and terramy- 
cin have action against Entamoieba histolytica. The mode of action 
is not definitely known. Some people consider it might he due to the 
action of antibiotics on the accompanying bacterial flora. Bacitracin 
in the dosage of 80,000 units daily for a period of 5-10 days was 
found to be effective. 

Antibiotics in the Venereal diseases.**' 

Syphilis: Aureomycin' and chloramphenicol have feeble action 
on spirochaeta. Penicillin is still the most active antibiotic against 
this disease. Failure with one course of treatment implies more pe¬ 
nicillin. Oral penicillin will be required in extravagant doses and is , 

too risky for a serious disease like syphilis but it may be employed for 
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wreak babies with congenital syphilis. If the disease caused by spi- 
rocnaeta is not active or if the organism is not multiplying, penicil¬ 
lin may not be eftective. Penicillin may be usea'with other metals 
like arsenic and bismuth in the treatment of syphilis, but the recent 
trend is to treat syphilis in all stages with penicillin alone. 

Gonorrhea: Penicillin is the most active drug. Streptomycin, au- 
reomycin and chloramphenicol are effective in the order mentioned. 
It has been suggested that aureomycin and streptomycin, if used in 
the treatment of gonorrhea, may prevent masking of concomitant 
syphilitic infection. 

Chancroid: Streptomycin is the only effective antibiotic against 
this infection'; however, sulphonamides are more active than strepto¬ 
mycin. 

Granuloma Inguinale: Streptomycin is the most active antibio¬ 
tic, aureomycin and chloramphenicol being slightly inferior. 

Lymphogranuloma venereum: Aureomycin and chloramphenicol 
are the active antibiotics against this disease, but sulphonamides are 
more active than antibiotics. 

Non-specific urethritis: Streptomycin, aureomycin, terramycin 
and chloramphenicol will all be equally effective. 

Oral penicillin tablets are now-a-days used in prophylaxis 
of venereal diseases instead of sulpha drugs. 

Antibiotics in tuberculosis: The-combination of para-amino-salicy- 
lic acid and streptomycin’’ is the most effective agent against this infec¬ 
tion. Neomycin, aureomycin,” and chloramphenicol have no clinical 
value. Newer sulphonamides have some action.” The comparative va¬ 
lue of streptomycin -with newer sulphonamides is not yet assayed; 
but the results from America where both streptomycin and the newer 
sulphonamides have been used show that streptomycin is superior. 

Rickettsial diseases: Aureomycin, chloramphenicol and terra- 
mycin are effective against the diseases caused by rickettsiae, and 
cost and availability will be the factors in choosing one out of them. 

Protozoan diseases: Aureomycin and terramycin have action on 
Entamoeba histolytica. Bacitracin also has some action. Aureomy¬ 
cin has some action on malarial parasites but is not effective enough 
to be used in clinical practice. 

Virus diseases: Aureomycin, chloramphenicol and terramycin 
have action on larger sizeii -viruses, but n'6 antibiotic "has yet been 
discovered which has an action on a smaller -virus like that of polio- 
ms’-elitis. ' 

Fungus diseases: Actimycin and streptothricin" have action on 
diseases caused by them, ' ' . • ' 
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Search for newer drugs—antibiotics—a goal towards an ideal 
antibiotic continues. Let us hope it will be achieved in the near 
future. 
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MEDICAL PRACTICE 

DIABETES MELLITUS f 
Bio-chemical Aspects 
S. S. Ajgaonkar* 

INTRODUCTION AND HISTORY 

Diabetes Mellitus was known to Indian physicians over two- 
thousand years back and its correct clinical descriptions were given 
by Charak/ Sushrut’’' and Wagbhat.” They knew that the urine is 
sweet in Diabetes and so they called the disease “Madhumeha” a di¬ 
sease with sweet urine. The English physician, Thomas Willis, of 
the 17th Century is given the credit by the Westerners for the first 
demonstration of the chemical nature of the disease who described 
the sweetness of the urine “as if there has been sugar and honey” in 
it. Dobson, in the 18th century demonstrated the presence of sugar in 
urine. In 1889 Von Mehring and Minkowasky, demonstrated on ex¬ 
tirpation of the pancreas in dogs, that a condition like diabetes in 
man develops in the animal. Hyperglycemia, glycosuria and keto- 
nuria appeared and when glucose was fed, it was excreted quantita¬ 
tively in the urine. Since then chemical study of blood, urine and 
the study of metabolism of carbohydrates, proteins and fats has 
helped us to understand the disease in a better way. 

The epoch making discovery of Banting and Best in 1923 of in¬ 
sulin—the internal secretion of pancreas, the proof that diabetes 
mellitus arises from intrinsic disease of the pancreas, was established. 
But recent studies suggest that diabetes mellitus' may be more com¬ 
plex in origin and that the intrinsic disease of pancreas may not be 
the primary cause at all. 

Experiments by Houssay," Luckens^ and others, demonstrated 
that pituitary and adrenal glands have an important role in the cau¬ 
sation and maintenance of diabetes. Besides if a pancreactomy is 
performed in man, the diabetes which develops thereafter requires 
fewer units of insulin than the one which develops spontaneously 
and in whom the pancreas at autopsy may show only minor chang¬ 
es. 

Diabetes therefore, seems to be a .disease of metabolism due to 
imbalance of the endocrine glands. The disturbance develops in the 
hereditary predisposed individuals under the influence of factors 

tPaper read before the Hombay-Medical Association.on 2nd November, 
1950. 

*'Diabetic Clinic”—Sir Jamshedji Jeejeebhoy Hospital, Bombay. 
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wMch throw an excessive load upon endocrine glands’ balance- Un¬ 
like the infectious diseases, it is not self limited and external influ¬ 
ences except diet and infection have little effect on its progress. Un¬ 
less endocrine imbalance is corrected it is diflicult to control diabetes 
and a mere supply of insulin does not .Solve the problem as we see all 
the complications of diabetes such as arterio-scloresis, diabetic neph¬ 
ritis, diabetic retinitis, high blood pressure, etc., except coma, in 
cases treated with insulin. 

Insulin of course prolongs the life of the diabetic much more 
so in juvenile cases where tlie prognosis was very grave in the pre¬ 
insulin era. 

To understand diabetes, therefore, one must study its possible 
eausation and its effect on the body and how it disturbs the body 
metabolism by changing the bio-chemical balance of the organism. 

The human body is controlled by the endocrine glands, the ante¬ 
rior pituitary, adrenal, islets of Langerhans (pancreas), thyroid and 
gonads. These endocrines are also controlled by chemical agents 
like iodine in case of thyroid, sodium chloride in adrenal cortex etc. 
It is the chemical control which rules over our bodies, and so I am 
going to discuss the bio-chemical aspects of diabetes mellitus. 

The cells of the body are surrounded by a circulating body of 
fluid containing solutes some of which pass in and out of the cells 
freely, others pass with difiiculty. Apart from the nervous system 
the only means of communications between cells and organs is 
through the extra-cellular fluid and the introduction of chemical 
agents into the fluid is the means by which the chemical process 
within the cells may be profoundly modified. 

The composition of the extra-cellular fluid is influenced by:— 

( 1 ) Physiological processes—digestion, ingestion of drugs etc. 

( 2 ) Pathological processes. 

( 3 |) Endocrine secretion—deficiency or increase which affect 
certain organs or tissues of 'the bodies. 

The main function of the controlling mechanism of the body is 
fo keep these changes within the limits in which cellular functions 
can continue. Food which we take is a mixture of proteins, fats 
and carbohydrates with vitamins and salts. The body organism 
forms all the compounds found in the living tissues largely by opera¬ 
tion of synthetic process of diverse and complicated character. A 
"brief consideration of the normal metabolism of these foods i.e. 
carbohydrates, fats, proteins and salts, may help us to understand 
the’ changes that occur in diabetes mellitus due to imbalance of the 
endocrine ..system.. ... - ^ , ; - 
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NORMAL. METABOLISM OP FOOD 

1. Carbohydrate metabolism: The food which is taken as car¬ 
bohydrates, i.e. cereals, sugar, fruits, tubers, and legumen are in 
the form of pol 5 ’'saccharides. The saliva, the gastric, duodenal and 
intestinal juices act on the same and convert the polysaccharides to 
monosaccharides, glucose or hexose, fructose and galactose and are 
absorbed in the small intestine; the portal vein carries these hexo- 
ses directly to the liver where a portion is stored in the polymerised 
form of glycogen. Glycogen in turn is converted to glucose when 
the body demands the same for energy. In this manner the blood 
sugar is kept at a relatively constant level at 80 to 110 mg. per 
cent. The monosaccharides glucose etc., are converted into lactic 
acid, CO 2 and HjO. Some part of glucose is converted into fat—es¬ 
pecially in animals such as the hog. The respiratory quotient in 
normal carbohydrate metabolism, is 1.0, while in diabetes mellitus, 
it is 0.71. or less. 

2. Proteins: The proteins which are ingested usually in the form 
of meat, fish, .egg, milk, etc., are acted upon by the gastric, pancrea¬ 
tic and intestinal juices and are broken down to its component ami- 
no-acids. They in turn are divided into glucose, non-protein nitro¬ 
gen (ammonia and urea) and some are converted into body tissues; 
58 per cent of the protein is converted into glucose. 

3. Fats: Both animal and vegetable fats are ingested in the 
form of butter, ghee, cod liver oil, margarine and other vegetable 
oils. They are acted upon in the intestinal canal by bile, lipase and 
other enzymes and turned into fatty acids and glycerols. Glycerols 
are turned into carbohydrates. Thus 10 per cent of the fat which is 
metabolised as glycerols is turned into glucose. The rest, that is 
fatty acids, is converted into acetone and aoeto-acetic-acid. These 
are termed “ketone bodies”. The aceto-acetic-acid 'is normally oxidis¬ 
ed to CO 2 and HjO producing energy. The fats are deposited in 
various body tissues and organs as depots of energy which can be 
burnt at the times of emergency such as starvation, illness, etc. 

The normal metabolism of carbohydrates, proteins, and fats has 
been described separately, for simplification, but in the human body 
these processes go on together. Carbohydrates are transformed in¬ 
to fats, amino-acids follow the pathway of carbohydrates and fats, 
possessing as well a special metabolism of their own. This inter¬ 
locking of the metabolism of the major food stuffs has led to the 
confusion regarding the number of metabolic hormones that exist. 
But it must be understood that the endocrine glands do not operate 
as individual units whose functional levels are independent. Altera- 
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tion in the function of one member is followed by an unbalanced ope¬ 
ration of the others and by compensatory efforts on their part to re¬ 
adjust the normal state of equilibrium. The imbalance of compen¬ 
satory effects following hyper and hypo-function of a single endocrine 
gland is apt to produce particularly if operative for a long period, a 
series of events that may completely obscure their original course. 
A great future lies in research in this field, for as soon as we can 
correctly interpret the symptomatology of human endocrine frmction, 
we will perhaps solve the problem of such diseases as diabetes melli- 
tus, goitre, Addison’s disease etc. 

In the normal man, the proteins, carbohydrates and fats are uti¬ 
lised in the following way:— 

1. Some portion, i.e. ^4 of the protein is utilised for the for¬ 
mation of th>8 body protein for the wear and tear of the tissues and 
formation of different hormones, serum, albumin and globulin etc. 
The rest after de-amination, is converted into glucose and turned 
into liver glycogen and utilised as glucose- whenever necessary. 

2. The carbohydrate is turned into monosaccharides as glu¬ 
cose; the liver glycogen is again turned into glucose and its inter¬ 
mediary products. So both glycogen derived from protein and carbo¬ 
hydrate is converted into glucose and intermediatary products which 
buiri as COo and H 2 O with production of energy. 

THE DIABETIC IIETABOLISM 

In the diabetic the metabolic defect lies in that the rate of com¬ 
bustion of carbohydrates is persistently incapable of acceleration to 
the maximum which it can attain in the normal subject. The defect 
may vary from the slightest impairment of this function, perceptible 
only when large amounts of carbohydrates are given to virtually 
complete the abolition of carbohydrate oxidation". In this extreme state 
the respiratory quotient remains at or below 0.71 even after carbo¬ 
hydrate is given. Not only all exogenous carbohydrates, but all su¬ 
gar from protein and other carbohydrate precursors is excreted as 
glucose in the urine. The ability to store glycogen is also lost in 
severe cases of diabetes as a response on the part of the liver to 
the unsatisfied demand of the tissues for the oxidation of carbohy¬ 
drates. Similarly the ability to convert carbohydrates to fats is also 
lost. 

This loss of ability to oxidise carbohydrates is usually due to 
imbalance of the endocrine system, causing deficiency of insulin, the in¬ 
ternal secretion'of 'pancreas. The deficiency may be due to:— 

1. Lack of production of insulin by the pancreas which has less 
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islets of Langerhans or has been damaged by tumoui', fibrosis, or de¬ 
generation etc., or the production of insulin may be inhibited by 
other factors. This is called absolute deficiency of insulin. 

2. Relative deficiency of insulin. Though .there is a normal 
secretion of insulin but anti-insulinogenic factors work against the 
insnliTi that is produced and put a portion of it out of commission. 

3. Destruction or elimination is accelerated. 

4. The access of insulin to the cells is blocked. 

Insulin does not oxidise carbohydrates, it merely acts as an enzyme 
or facilitates the action of enzymes in the system that oxidised car¬ 
bohydrates in the cells. So if there is any defect in the chain, dia¬ 
betes may occur. This defect in the chain may explain the extreme 
resistance to the action of insulin displayed by certain diabetics. 

We have noted above that in diabetes the glucose is not proper¬ 
ly oxidised and utilised as energy with the formation of CO 2 andHgO. 
The metabolism of carbohydrates from polysaccharides to monosac¬ 
charides is normal but it proceeds no further. Consequently, the 
blood is flooded Avith glucose and the blood sugar rises above its nor¬ 
mal level of 80 to 110 mg. per cent not only that, it exceeds the 
normal kidney threshold of 180 mg. per cent and spills through the 
kidney in the urine. As there is no utilisation of glucose by the 
tissues they are starved of it and there is an extra demand on the li¬ 
ver for more glucose (glycolysis) which also causes flooding o,f the 
blood. It will be noted that there is practically no difference bet¬ 
ween the fasting glucose concentration in arterial and venous blood 
showing diminished glucose utilisation by tissues. So blood sugar 
examination is one of the important diagnostic methods in diabetes 
mellitus. The blood sugar at any time depends chiefly upon three 
factors. 

1. The degree of impairment of the process of oxidisation of car¬ 
bohydrates . 

2. The vigor of the reactions to combat this defect. 

3. The quantity of carbohydrate available, either exogenous 

and|or endogenous. 

Lipid (Fat) Metabolism: As carbohydrate utilisation becomes pro¬ 
gressively more impaired,- the diabetic patient is increasingly more 
dependent "upon fat as a source of energy. The resulting increase 
in the intermediary fat metabolism may be the cause of hyperlipemia. 
100 cc of normal plasma contains 140 to 250 mg. of cholesterol, 190 
to 450 mg. of total fatty acids and 370 mg. of neutrakfat and 400 
to 1400 mg. total lipids. In diabetes the blood fat may rise so 
markedly that the plasma assumes an' opaque" milky appearance. 
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It one examines the retinal vessels, the colour of the vems and arte¬ 
ries simulates salmon colour showing iipaemia. in diabetes the blood 
lat may rise so markedly that tne rotal iipid concentration rises to 
10 per cent of the plasma volume. Josiin considers biood choleste¬ 
rol as a more reliable index of the fundamental climcal condition 
than is the blood sugar, which reflects a temporary state. A high 
blood cholesterol is a reliable evidence that diabetes is uncontrolled, 
its existence indicates that dangers are present or imminent and that 
immediate action to control the diabetic condition is imperative. He 
considers that cholesterol values above 400 mg. in a diabetic implies 
that serious complications exist or are imminent. So also choleste¬ 
rol under 90 mg. per cent in a diabetic is undesirable, as that por¬ 
tends shortest duration of hfe after the test and the highest moirtality'". 

Ketosis develops in spontaneous diabetes mellitus when the dis¬ 
turbance in carbohydrate metabolism becomes severe. It was thought 
that the appearance of ketosis in the blood and the urine was due 
to defective metabolism of the carbohydrate. Naunyn had expressed 
this as “The fats are burnt in the fire of carbohydrates” a dictum 
which is well known to every student of physiology. But recently 
it has been proved to be incorrect by biochemists like Stadie and 
others. They have proved by animal experiments that ketones— 
the intermediatory products of fat metabolism—are properly com¬ 
busted by the body into cOg and H,0 source of 

energy in a total diabetic. The oxidation of carbohydrate is in no 
way essential for the utilisation of fats. The lexcess of ketone in 
blood and in urine is mainly due to excessive metabolism of fats 
which form the main source of energy. The ketones are formed to such 
an extent that the body is not in a position to utilise them and so 
thefe is ketonemia and ketonuria. The source of the fat is both 
exogenous and endogenous. The acetone bodies are formed mainly 
in the liver and are excreted through the kidney by way of urine, 
and through the lungs by expired air; that gives the typical smell 
to the breath of a diabetic patient. Expressed in acetones, the normal 
ketonemia is 1.5 to 2.5 mg. per cent. In severe diabetic acidosis 
this may rise to 50 mg. per cent or more. Normally, the total daily 
urinary ketone body excretion is less than 1 mg.; however, in un¬ 
usually severe cases of acidosis, the daily urinary ketone excretion 
may exceed 100 mg. (Will the factors that accelerate the ketone 
utilisation solve the problem of diabetic nutrition?! 

Except for increased tissue catabolism of the untreated diabe¬ 
tic, the metabolism of protein and other nitrogenous products is not 
characteristically influenced by diabetes as such. 
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Salt and Water metabolism—acidosis; Asoa,result of foregoing 
events secondary distubances of fluid and electrolyte economy ensue. 
These disturbanoes may be the major factors-in the production of 
coma and, its fatal outcome. The passages.of large quantities of su¬ 
gar, acertone, nitrogen products and electrolytes into urine provoke 
the exertion of tremendous quantities of water. Polyuria in diabetes, 
may be so severe that in exceptional cases the daily urine volume ex¬ 
ceeds 25 per cent of the total body weight. The specific gravity of 
the urine is usually high above 1030, because of the large quantities 
of glucose which are eliminated. Excessive diuresis is usually fol¬ 
lowed by some loss of total base especially if the ability of the kid¬ 
ney to produce ammonia is impaired. This, in combination with the 
increased formation of acid ketone bodies, accounts for acidosis. The 
word “acidosis” to describe the clinical condition was used by 
Naunyn in 1906 as a synonym to “ketosis”. Acidosis is an abnormal 
condition caused by an accumulation in the body of acids or the loss 
from the body of alkalies. Van Slyke defined acidosis as reduction 
of blood bicarbonate, below the normal level, and suggested its mea¬ 
surement by use of CO^ combining power of plasma—^below 50 vo¬ 
lume per cent. The degree of acidosis runs closely with the decreas¬ 
ed CO 2 combining power of plasma. When the latter falls to less, 
than 15 volume per cent (normal is 55 to 80 per cent) coma invari¬ 
ably ensues. The degree of hyperpnea or air himger is proportional 
to the depression of CO combining power. A large fraction of acid 
ketone bodies is eliminated in the form of ammonia and fixed base 
salts. The continuous loss of fixed base thus incurred, entails a re¬ 
duction of sodium and chloride concentration of the blood and tissues 
as well as a shift of hydrogen ion concentration of the blood towards 
the acid side. The polyuria and the base loss tend to cause hyponatre¬ 
mia and to a lesser extent hypochlorasmia. It is noteworthy that 
since the reduction of base is equivalent to reduction of total electro¬ 
lyte content in the body fluid it eventually leads to dehydration. As 
acidosis becomes more severe dyspnea and typical air hunger deve¬ 
lop and coma marks the terminal stage. Another feature of the 
disturbed electrolyte metabolism of diabetic coma, which deserves 
more attention than it has received in the past, is the loss of large 
amounts of potassium from the body. Loeb Actchly and others have 
demonstrated a markedly negative balance for potassium as well as 
other basic ions during the development of diabetic acidosis and cor¬ 
respondingly large positive balance during recovery. Since most of 
the potassium of the bodj'' is in intracellular fluid, it is within the 
realm of possibility, that loss of potassium' is responsible in part. 
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ior the disturbances of function of the cells'which lead to the death 
in certain baffling instances of diabetic coma even if, in some cases, 
the electrolyte pattern of the blood plasma is restored to normal.' 

I have till now dealt with the usual biochemical aspects of the 
diabetic which will help one to understand the principles of the treat* 
.ment of the disease. 
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ADDRESS TO FINAL YEAR STUDENTS 
Dr. M. li. Gujral'^ 

Sir Edward and Lady Mellanby, the Dean of the Faculty, Ladies 
and Gentlemen, 

When I look back at the long line of illustrious teachers who 
addressed this gathering before me, and in other years, I am filled 
with a sense of my own insufficiency. I have neither their stature 
jior their mature wisdom. What shall I therefore say to those of 
you who will leave this institution in another few months? What 
advice shall I give you, I, who have not garnered much wisdom my- 

solf ? 

The qualities admired in a practitioner of the healing art are 
many and diverse. First of all there is the question of a liberal 
general education. The students who enter the portals of this insti¬ 
tution in their seventeenth year are woefully lacking in their know¬ 
ledge both of the sciences and the humanities. Precious little they 
know of literature, history, philosophy or the social sciences. Their 
knowledge of medical chemistry and biology is most inadequate. 
An edifice raised on such foundations must of necessity be anything 
but satisfactory. What is more depressing is the lack of a liberal 
education not only among new entrants to the temple of Aesculapius, 
but also among those who have spent five long years in Medical Col¬ 
leges, and practiced medicine for many more. No one can be a good 
physician whose reading is lunited to what is written in medical 
texts alone. To my mind the preliminary education of a medical stu¬ 
dent needs careful thinking from seasoned educationists and only a 
Narendra Dev could discourse on it with profit. 

After acquiring a sound preliminary education, it is of the highest 
importance for the student of medicine to gain proficiency both in 
basic and the clinical subjects. The young graduate when he leaves 
college must be fully conversant with the existing medical knowledge. 
This has made great strides during the past hundred years or more. 
The development of anatomy by Vesalius, physiology by Harvey, 
bacteriology by Louis Pasteur, and cellular pathology by Virchow 
has revolutionized modern medicine. “A physician is a man,” said 
Voltaire, “who pours drugs of which he knows little into a body 
of which he knows less. “Voltaire, could not have said this if he 
•were alive to-day and had witnessed the marvels of the antibiotic 
age. In the subject of pharmacology advances have been made dur¬ 
ing the last quarter, of a century which exceed those in the preceding 
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2500 years put together, and which are on par with those made in. 
weapons of warfare. Man has now; in his hands the power to over¬ 
come the harmful relationship microbial life can establish with him. 
xne microbe is fighting a losing battle. Immense progress has been, 
made in chemotherapy and the magic bullets which Ehrlich visualiz¬ 
ed in the beginning of this century are realities that any physician 
may use. New and useful knowledge has been gained in the fields 
of endocrinology, vitamins, preventive medicine and surgery. The 
importance of a regime and physical methods in therapy or what 
Swift described as Dr. Diet, Dr. Quiet and Dr. Merryman, is also 
fully appreciated. You must imbibe all this by a meticulous and a 
painstaking devotion to detail. And towards this end you should 
read your texts carefully, subscribe to a good monthly and a good 
weekly journal and also make a habit of buying a few. special mono¬ 
graphs every year. 

Knowledge is important but by itself it is not enough. She has 
a twin sister, wisdom by name, whom you would do well to court. 
Keep a careful record of your cases. Observe closely. When you 
retire at night read up about your day’s difficulties. This will help 
you to understand them and to develop in you a sapience and a pe¬ 
netration. There is a common belief among men that the more pa¬ 
tients a doctor sees, the greater is his experience and the maturer his-, 
wisdom. Nothing is farther from truth than this belief. In some dis¬ 
pensaries in congested towns, some of our doctors dispose of hun¬ 
dreds of patients, sometimes as many as five hundred daily during 
the course of a few hours. In this curious country, Eye Melas are- 
held at which hundreds of cataracts are operated upon in the course 
of a day or two. What prudence or profundity can such slip shod 
work gain for any one? Wisdom does not lie in numbers, it lies in 
the soundness of ones observations. The distinction between know¬ 
ledge and -wisdom was well drawn by the poet Cowper: 

Knowledge and wisdom, far from being one. 

Have oft times no connection. Knowledge dwells 
in heads replete -with thoughts of other men; 

Wisdom in minds attentive to their own. 

Knowledge is proud that he has learned so much; ^ 

. Wisdom is humble that he knows no more. 

Young,Comrades, the profession to which you have elected to- 
belong, is a most exacting one. It will require of you hard work. 
Work which -will give you neither xest nor respite at least in the be¬ 
ginning. It -will mean farewell to your evenings off, recreation, sports, 
leisure, club life or the remotest chance of a'holiday. It will mean- 



GUJRAL—ADDRESS TO FINAL YEAR STUDENTS 503 . 

farewell to all these. It will steal your sleep. It will give you an¬ 
xious moments when your patients refuse to get well or things ga 
wrong. Your wives will nag for lack of attention. Your children 
will suffer from neglect. And were tiiis all, it would not matter. For 
many of you it will mean a period or dry bread for years, and for 
the wives sweeping of floors and slaving in the kitchens. 

To some the goddess of wealth may show a little indulgence af-' 
ter the first few years. But only on a few will she smile and that 
after long and arduous wooing. For practitioners of internal me¬ 
dicine and other specialities the task will be harder. The first ten 
years as a great physician put it, will yield bare bread, the second 
ten years bread and butter and the last ten, cakes and ale only to a. 
few. 

Those of you who have the capacity for hard work and perse¬ 
verance will come out successful. Many will drag and dawdle and 
lose heart, and losing heart turn to other and less arduous ways of 
making money. Some will turn to trade, some try their luck at con¬ 
tracts and others, if the present conditions prevail, will hunt for per¬ 
mits and quotas which mean jam and no work. 

Another high-ranking attribute in a physician is honesty. A suc¬ 
cessful physician, successful in the real sense of the word and not 
in its conventionally understood meaning—^is above everything, ho,- 
nest. You should all cultivate this virtue. Prescribe few medicines, 
prescribe only those of which you know the action and prescribe- 
them only when they are necessary. Do not order an injection that 
you can do without. Do. not operate for the love of operating. A 
mistake of the head can be pardoned, not a mistake of the heart. 
More than 2,000 years ago said Plato in the Republic: “No physi¬ 
cian, in so far as he is a physician, considers his own good in what 
he prescribes, but the good of his patients, for the true physician 
is also a ruler having the human body as a subject, and is not a 
mere money maker.” 

A good physician will also eschew, what Osier described as me¬ 
dical Chauvinism. Although there is enough room for proper pride 
of birth and place, jingoism or extravagant nationalism has been and 
continues to be the great curse of Mankind. The mad jingoists of 
Hitler’s Germany brought to-millions , of human beings all over the 
world dissolution, devastation and destruction, unparalleled in the 
annals of history. And before the human race could have reason¬ 
able respite from the consequences of the past war, the jingoist vi¬ 
pers of; Europe and America are active again and wfe stand on the 
brink of another cataclysm. 
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In this country nationalism and chauvinism have entered medi¬ 
cine as in no other country in the world. Medical Chauvinism in 
its worst form permeates not only the practitioners of Ayurveda but 
also the muddy mettled patriots. A system of medicine cannot be 
good simply because it is ancient and has its birth in this country. 
A system cannot be condemned only on the ground that it was 
bom in parts remote and other than our own. The rest of the world 
did not reject the work of Laennec and of Louis Pasteur because 
it emanated from France, the work of Jenner Simpson, Lister and 
Flemming because they were British and of Virchow, Paul Ehrlich 
and Freud because they spoke the German language. Nor can you 
who live in this country afford to do so. The great discoveries of 
medicine as of science belong to mankind. 

There is another aspect of Chauvinism which I would like you 
to. consider. This abounds particularly in the centres where there 
is more than one Medical College, as in Bombay, Madras and Calcut¬ 
ta. Each institution tries to run down the other. An inter-univer- 
■sity chauvinism is also not rare. The Madras graduate thinks he is the 
best in the country, the Lucknow graduate thinks that he is the best in 
Asia and the one from Bombay speaks disparagingly of both. This 
variety of Chauvinism also needs to be condemned but it must be 
distinguished from the loyalty to the Alma Mater and a healthy 
spirit of competition v'hich are to be encouraged. 

Chauvinism is a canker, a festering sore which is eating into the 
vitals of the corpus medicale in this country. And it cannot be era¬ 
dicated unless all concerned agree to adopt a proper spirit of eclec¬ 
ticism, a willingness to take the good wherever found. The Ayur¬ 
vedic physician must give up his medieval outlook and advance be¬ 
yond the fourteenth century in which he is still living. He must re¬ 
ject what is valueless in his system and accept the great advances 
that have been made during the last one hundred years or more. 
The modem Indian physician on the other hand must also play his 
part. He should make an intensive study of the Ayurveda, examine 
things dispassionately, experiment and salvage whatever may be va¬ 
luable. By doing so he will not only establish friendly relations 
with the Vaid but also do real service to science. 

Youthful friends, befor'e I conclude I would like to draw your 
attention to a great experiment. 

The progress that has been made in the medical sciences dur¬ 
ing recent years, is phenomenal. It has put at our disposal agents 
which if used in the service of man, bid fair to make the psalmists 
three score years and ten. look as under estimate of the length of 
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human life. Thie advances made in technology, however, have far 
outstripped those made in social organization. The fruit of the great 
discoveries is available at present only to a handful of rich and the 
bulJc ot mankind are still bereft of its benefit. 

Tbs experiment of socialized medicine which began in U.S.S.R^ 
in the year 1917, has brought effective' medical aid within the reach 
of all citizens of the Soviet Republic. The experiment has been ex¬ 
tended to Countries of Eastern Europe and also to .socialist England 
in which country medical aid is today available to all irrespective of 
the purse. Free medicine, free advice, free consultations from the 
specialists, free X-rays, free glasses and free dentures are available 
for everybody. 

I would commend it to you to watch this experiment with care, 
to study it well and to determine when it can be introduced into this, 
country. It may be in a decade, it may be introduced into this coun¬ 
country. It may be in a decade, it may be in two but ultimately it will 
have to be after suitable modification, applied in this country, as 
well. It will also help the dry-bread doctor, and all doctors will get 
bread and butter. The cake and ale-doctor will probably oppose as 
he did in England and as he is doing in America today. But I have 
no doubt that his voice will be drowned in the stentorian thunder 
that your combined voices will produce. I urge you friends if you 
have the good of your country and of its teeming millions at heart 
to go ahead with this noble task, for as Emerson has said: 

“Life is too short to waste, 

In critic peep or cynic bark, 

Quarrel or reprimand; 

Up! Mind thine own aim, and 
God speed the mark.” 



BOOK REVIEWS 
Medicine for Students 

By A. P. Golwalla, M.D., F.C.P.S. 684 pages, Price Rs. 16 
Published by the author. ; ; 

Di*. Golwalla's book ‘Medicine for. Students’ is written in a te¬ 
legraphic style. In the.preface to the book Dr. Golwalla states that 
he has referred to a “host of text books, monograms, journals and 
pharmaceutical literature.” The use of the word “host” in this con¬ 
text is rather-unfortunate. It is never used, for non-living objects. 
The word monogram means a figure consisting of several letters in¬ 
terwoven or written into one.. It is a pity that an author embarking 
■on writing a book should not know the difference between a mono¬ 
graph and a monogram. 

There is a complete lack of a uniform plan in the writing of 
the book itself. Under most of the diseases, only the causes, the 
•clinical features and the treatment are described. In a few instan¬ 
ces, there are also definitions, complications, diagnosis and differen¬ 
tial diagnosis. Pathogenesis, morbid anatomy and pathology are 
almost completely eschewed. Pathology seems to be to Dr. Golwalla 
what a red rag is to a bull. 

The tropical diseases like malaria, typhoid, kala-azar etc., re¬ 
ceive a most step-motherly treatment. And yet these are the 
diseases a practitioner in this country is called upon to treat almost 
every day during his professional career. The modem views on the 
pathogenesis of malaria receive only a passing reference. The indi¬ 
cations for the use of the modem anti-malarial drugs are dismissed 
in a most sketchy manner. Under the treatment of typhoid fever, 
no mention is made of rest or the use of a bed pan, although rest is 
prescribed for most of the other febrile illnesses. 

Brucellosis is said to be due only to ingestion of goat’s milk 
and no mention is made of Br. abortus or Br. suis in the etiology of 
the disease. 

The largest number of errors are, however, to be found in the 
sections on treatment. A long list of therapeutic measures is given 
for the student and the young practitioner to select from. There 
are no drugs of choice mentioned and no guiding hints given for the 
students who just pass their finals. 

The long list of therapeutic measures, many of them of doubt¬ 
ful value, only succeed in making confusion worse confounded. The 
author himself has no notion of the dosage of some of the drugs he 
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advocates. Under jxeatment of hypertension, veratrum viride is re¬ 
commended to be used and the dosage mentioned is 1 tablet three 
times a day. A tablet may contain any amount of the drug from a 
fraction of mg. to a half Gram or more. The dose of nitrogen 
mustard to be injected intravenously is stated to be 5-10 Gm., for 
j)o]ycythemia vera on page 235, 0.1 mg. per Kg. body weight for 
leukemia on page .239 and 1 .mg. per kg. body weight for Hodg¬ 
kins’ disease on page 241. Nitrogen mustards are dangerous drugs 
to employ and those who recommend their use should be fully con¬ 
versant with their dosage and methods of administration. 

Siuh mistakes could be multiplied a hundred fold, if tne whole 
.book were to be examined critically. 

Besides the errata at the end of the book there are many other 
typographical errors in the body of the book. 

This is a dangerous book to get into the hands of the students 
and the practitioner. 

M. L. Guzral. 

Tumours of the Adrenal (Section VIII—^Fascicle 29). 

By Howard T. Karsner, M.D., Medical Research Advisor, Bureau of Me¬ 
dicine and Surgery, U. S. Navy, formerly Professor of Pathology, Wes¬ 
tern Reserve University. American Registry of Pathology, Armed 
Forces Institute of Pathology, Washington 25, D.C., U.S.A. Dol. 1.00’*' 
Atlas of Turner Patholog 3 '^ has been undertaken by the sub¬ 
committee on Oncology of the National Research Council, U. S. A. 
'Pumours of the Adrenal is the second fascicle in the series of 39 
to be published on tumours of various organs. The fascicles are 
printed in loose leaf form. This would facilitate binding in correct 
isequence. The first Atlas provides an index for the entire series. The 
text is restricted to pertinent current information and presentation 
•of information is done in systematic manner. Preferred name and 
.synonyms of each tumour are given together with a definition, gross 
and microscopical description and a selected bibliography. 

The author divides the adrenal tumours into two main groups, 
the cortical and the medullary. Besides tumour-like lesions. Melanoma 
and secondary tumours are discussed and these add to the value and 
give a complete picture of the tumours of the adrenal gland. Dia¬ 
gram (Fig. 22) modified from Bisclshowsky to show development of 
cells of the sympathetic nervous system, helps in undefstanding the 
histogenesis of the tumours of the sympathetic nervous system. 

The Atlas.is .well illustrated with photographs of patients, charts, 
photographs of specimens and photo-micrographs. Such pictorial 
presentation helps immensely in understanding the textual matter. 
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The Atlas is an indispensable guide and reference to the Pathologists 
and should get a hearty reception in our country. 

'This and the subsequent Atlases could be brought by sending UNESCO' 
Book Coupons. These could be purchased from Ministry of Education, New' 
Delhi 3. 

The request for the Atlases should be addressed to the Director of 
Registry, Armed Forces Institute of Pathology, 7th and Independence Ave¬ 
nue, Washington 25, D.C,, U.S.A. 


M. V. Sirsat. 
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PRISCOL IN TREATMENT OP PERIPHERAL VASCULAR DISEASE,. 

Goodwin, J. F., and Kaplan, S.r B. M. J. Is 1102-1107, 1951. 

2 tables, 7 figures and 13 references. 

Priscol has complex actions consisting of effects resembling the sym- 
patheticomimetic amines, histamines and acetylcholine-like properties,, 
and sympatholytic effects. In view of' the lack of effective therapeutic 
agents for the ambulant treatment of patients with peripheral vascular 
disease, the authors decided to investigate the effects of oral priscol on. 
12 patients with occlusive vascular disease and 2 patients with Raynaud’s, 
disiease. The dosage of priscol administered varied from 75-300 mg. a 
day by mouth for periods up to 3 months. The effect of priscol was as¬ 
sessed objectively by reflex heating tests and the measurement of circu¬ 
lation rate using sodium fluorescin. Subjective improvement of varying 
degrees was noticed in all except one case. Nine out of 10 patients with 
symptoms of intermittent claudication showed relief. In the two cases-, 
v/ith Raynaud's disease the attacks were completely prevented by priscol. 
The toxic effects were slight. The authors concluded that priscol was 
of some value in the treatment of ambulant cases of occlusive disease, as. 
an interim treatment in acute ischaemic cases, in patients with Raynaud's 
disease and in patients unsuitable for sympathectomy, Priscol is unlike¬ 
ly to replace sympathectomy. The ease of administration and the lack 
of serious toxic effects when given orally opens a field for further trials- 
in occlusive vascular disease. 

Eric Coelho. 

CRUDE LIVER EXTRACT, REPINED LIVER EXTRACT AND FOLIC 

ACID IN THE TREATMENT OF PERNICIOUS ANAEMIA OP PREG¬ 
NANCY, Kothari B. V. and Bhende Y. M.: Ind., Jour. Med. Res. 38:: 
385-392, 1950. 1 table, 5 references. 

18 patients with pernicious anaemia of pregnancy in Bombay were stu¬ 
died. 6 were treated with crude liver extract and 5 with refined liver ex¬ 
tract, both given intramuscularly, and 7 with folic acid. 

The dosage of the crude liver extract was 4 cc. on the first day, 2 cc. 
on the second day and thereafter 2 cc. every alternate day. The refined 
liver extract was given in 2 cc. on the first day, 2 cc. on the second day 
and 2 cc. every fourth day. Folic acid was given in the dosage of 15 mg. 
daily for the first ten days and 10 mg. daily thereafter. In some cases, 
folic acid was given by intramuscular injection in the dose of 15 mg. 

They had equal success with crude and refined liver extracts.^ They 
consider refined liver extract better and more potent, the smalldr dose 
required being an advantage.. Folic acid, in their opinion, is the best of 
the three remdies, with advantages of oral administration and no side re¬ 
actions. They also add that few cases may prove refractory to any reme¬ 
dy and the reasons for this are not fully understood. 


J. C.,Patel. 
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-AN EXAMINATION OP .A. SUGGESTED'LABORATORY"^METHOD OF 

ASSAY OP THE ANTI-PERNICIOUS ANAEMIA FRACTION OF LI¬ 
VER EXTRACTS NL Parnian R. M. and Underhill, S. W. F,: J, 
Pharm. Pharmacol. 3 : 87-92, 1951. 

Witts and his team had obtained macrocytic anaemia in rats by pro- 
vducing a blind loop of intestine in rats and had suggested that this me¬ 
thod be used for standardising the liver extracts. 

Authors using this method tested anahaemin liver extract in anaemias 
in such animals. The difficulties were (a) high (43 per cent) immediate 
jiost-operative mortality; (b) only 28 out of 104 animals developed anaemia 
within 2 to 3 weeks of operation, 22 of which recovered spontaneously; (c) 
28 rats developed anaemia 6 to 45 weeks after operation; (d) The effect of 
anahaemin was not consistent and could not be repeated; (e) a reticulocyte 
response to anahaemin was observed both in controls and in operated 
rats. 

j 

The authors conclude that it is not a practicable method since it does 
not provide a reliable criterion of the potency of clinically active liver 
lextract. 

J, C. Patel. 


RESPONSE OF MEGALOBLASTIC ANAEMIA OF PREGNANCY TO 

CRYSTALLINE PENICILLIN G, Foy, H., Kandi A., and Targrea- 

ves, A.: B. M. J. 1; 1108-1110, 1951. 11 references. 

After the successful treatment of histamine-fast achlorhydric megalo¬ 
blastic anaemia with crystalline pruicillin G, the authors have used this 
substance in the megaloblastic anaemia of pregnancy without any other 
treatment and met with the same striking results. Crystalline penicillin 
G 4,000,000 units was administered intramuscularly daily for 17 days. The 
authors observed a maximum reticulocyte response within 5 to 8 days 
after the first injection. The expected red-cell count and haemoglobin 
level was attained on the fifteenth day. The patient was discharged with 
a red cell count of 4,300,000 and a haemoglobin level of 12 Gm. The res¬ 
ponse obtained in this case was similar to that following the administra¬ 
tion of crude or refined liver, vitamin B12 or folic acid. The marrow 
reverted to the normal picture, the megaloblasts disappeared rapidly and 
the giant stab-cells more slowly. The authors are of the opinion that 
this response to penicillin may be due to any or all of the following'- 
(1) Changes in the fiora of the gut, which may lead to the destruction 
of antagonists or other factors interfering with the synthesis, absorp¬ 
tion, or utilisation of haemopoietic factors; (2) interference with bacterial 
metabolism r'eleasing haemopoietic factors for the use ot the oody, (3) 
•an effect on protein metabolism and the synthesis of nucleo-protcins firom 
basic amino-acids; (4) the presence of hitherto unknown haemopoietic 
factors; and (5) the destruction of toxins produced by bacteria. 


Eric Coelho. 
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SURGERY 

SURGICAL. TREATMENT OF CEREBRAL ; PALSY, Caroll,.R. E. and 
Craig, F.S.‘. Surgical Clinics of North America 31: 385-396, 1951. ' 

Past experiences on individual problems has given vaduable informa¬ 
tion to deal with these invalids. 

<1) Upper Extremity:— 

The following deformities appear in order of frequency:— 

1. Flexion deformity of wrist. 

2. Flexion deformity of elbow. 

3. Adduction of thumb into palm. 

4. Flexion of digits into palm. 

5. Pronation of the forearm. . ^ 

Criteria for treatment:— 

The hardest task of spastic patients is, the proper evaluation of defor¬ 
mity, which may need repeated assessments- The patient must cooperate 
in the recovery process after operation He must know how to use his 
newly acquired correction, otherwise, no benefit. He should also realise 
that the extremity will not regain absolute normality, and more than one 
surgical intervention may be required. 

The younger the patient better the results. 

'xechnic of treatment:-— 

Fusion of wrist: Very good for flexion deformity of wrist. Fusion is 
planned between the distal radius and the distal, row of carpal bones. 
When the digital flexors are powerfully deforming, the base of metacarpals 
2-4 are included in the fusion. If the wrist flexors are tight, they are 
severed. Plaster immobilization for 16 weeks is given. This method can¬ 
not be used until radial epiphysis has stopped growing. It is useful both 
in spastic patients and those with an athetoid component. 

Fusion of Ulna To Radius:— Expose the distal third of radius and 
ulna, and strip the interosseus membrane and pronator quadratus. Rota¬ 
tion of the firearm is made to the desired position. This forces the ulna 
against the radius where a notch has been made to receive it. Put a 
Rirshner wire through both bones in the forearm and immobilise in plas¬ 
ter for 32 weeks. This operation corrects the rotation deformity of the 
forearm, when other means are not possible- 

Fusion of Metacarpophalangeal joint to thumb:— Arthrodesis of this 
joint aids in stabilising the function of an opposing part. It is frequently 
used along with tenotomy of deforming muscles or tendon transplantation. 

Bone block for stabilising thumb:— It permits improved function, when 
tenotomies or transplants fail to bring the thumb out of palm. A wedge 
■of iliac bone is placed between first and second metacarpals, and held by 
wires, followed by plastering. 

Transplantation of Plexor Carpi Ulnaris into Extensor Carpi Radiahs 
Longus:— It gives very good ,results if the.patient is young .and intelli-" 
gent, it corrects a flexion pronation and ulna deviation deformity. The 
flexor ulnaris is divided proximal to^the pisiform bone at the wrist is re¬ 
tracted up, passed subcutaneously across the dorsum of forearm and insert¬ 
ed into the tendon of ext. carpi radialis longus, in full supination of fore-' 
•arm with full wrist extension, followed with 4 wdeks plastering. When 
the tendency of ulna deviation persists, ext.' carpi ulnaris is - transplant- 
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ed into ext. cajrpi radialis brevis, as a secondary procedure. 

Tenotomy; Care must be taken'to prevent reversal of deformity .by 
dividing the deforming pull. Division of adauctor ox thumb at its insertion 
can release a serious deformity. Similarly, section of flexor sublimis. 
tendon in the midpalmer area releases flexion deformity of single digits. 

Nerve Section:— ft is an extensive but valuable method, but it is bet¬ 
ter to deal with the tendon. The authors do not commend the posterior 
root resection and sympathectomy in the upper extremity. 

Correction of Flexion deformity of elbow:— The authors have accepted 
this deformity, as it does not limit the function. 

(2) The Lower Extremity 

The authors are certain that surgery is of no value in the rigidities,, 
ataxias, or tremors and of limited use in athetosis. 

The Foot:— Deformities due to contracted’muscles must be corrected 
before braces are prescribed. The technic is described. 

Tendon transplants and divisions in the foot:— Division of the pos¬ 
terior tibial tendon is most useful in equinovarus foot followed or pre¬ 
ceded by stretching of the deformity in plaster. A short leg brace limit¬ 
ing plantar flexion is worn, with passive home stretching of calf. With a 
varus foot, the ant. tibial tendon may be transplanted to cuboid, by the 
technique described, followed by plastering. Better results are obtained 
after gastrocnemius neurectomy and division of post, tibial tendon. If the 
valgus deformity is due to an overactive peroneus longus, this tendon is- 
divided and attached to navicular. Post, tibial tendon is not divided, but 
a gastrocnemius neurectomy may be done. 

Gastroenemius neurectomy:—Indications are:—1. Recurrence of equinus 
contracture after stretching in plaster. 2 Continued weakness of ant. 
tibial due to a strong calf. 3. With dorsiflexor transplants. The technique- 
is described. 

(3) The Knee:— 

The treatment of genu recurvatum is with a stop lock brace, and mild 
contractures are dealt with manual passive stretching. 

Sevefe contractures:— Plaster stretching of the knee alone is unsatis¬ 
factory, and should be combined with posterior capsulotomy, and ham- 
stririg neurectomy is valuable for recurrence. 

The Hip:— For hip flexion contracture, divide fascia lata and all the 
intramuscular septa of the anteroir hip region, and extend the leg, cutt¬ 


ing any tight structures as discovered, including add. longus. If adduc¬ 
tion be a problem, resect the ant. obturator nerve. Increased abduction 
is obtained by release of tensor fascia femoris and suturing it to gluteus 
medius tendon of origin. Long leg plastering is done with knee extended 
to 180 degrees. 

Fractures in Cerebral palsy:— The authors agree with rigid internal 

fixation with plate and screws, both in cases of femur, tibia and fibula. 

Arora. 


USE OF VARIOUS PLASTIC CATHETERS IN THE SUBARACHNOro 
AND PERIDURAL SPACES, Davidson, H. H. et al: Arch. Surg-. 

540-547, 1951. 3 figures, 2 tables. ' . xx. \n- 

The first continuous conduction nerve block anaesthesia ro g 
indwelling catheter was instituted by Eugene Abruel in 1930, where a 
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silk elastic catheter was introduced just anterior to the lumbo-aortic plex¬ 
us through a 14 cm. needle. 

Love in 1935 used an indwelling ureteral catheter for continuous drain¬ 
age in meningitis. This technique was then modified for use for continuous 
caudal anaesthesia. The authors in 1946 started this technique substituting 
the polyethylene and vinylite (B-D vinyl tubing) plastic catheters for the 
costlier, larger and more traumatic shellacked nylon uretheral catheters, for 
continuous caudal, continuous peridural and continuous spinal analgesia 
and anaesthesia, and utilised these techniques in obstetrics, surgery and 
therapeutics in more than 1,900 cases. 

The polyethylene catheter has been used in the majority of cases. It 
has the great advantages of being flexible, relatively inelastic but will stretch 
markedly without breaking. It is inexpensive and is discarded after use. 
Jt is introduced through a 17 gauge needle and admits a 25 gauge hypoder¬ 
mic needle. It must be prepared for use by chemical sterilization (1:1000 
zephran chloride) for 24 hours. 

The B-D vinyl tubing is slightly less flexible and may be sterilized 
by autoclaving, and though of smaller diameter has a larger lumen. 

The shellacked nylon ureteral catheter has occasionally been used 
with its wire stilet when less flexibility ns required. 

Each batch of catheter material is tested for irritative properties by 
inserting a small segment in the anterior chamber of a rabbit’s eye for 7 
-days. 

The plastic catheter is non-irritating and does not limit the patients 
movement and has been used for the administration of peridural and sub¬ 
arachnoid saline for severe post-spinal headache, for the administration 
of local anaesthetics and analgesics and in the treatment of tuberculous 
meningitis for the repeated administration of streptomycin. Complica¬ 
tions were encountered only in two cases, in one a cellulitis superficial 
to the sacrum rapidly responded to chemotherapy in the other an aSeptic 
mild meningitis followed the introduction of the catheter which disappear¬ 
ed without sequelae. 

Eustace J. de Souza 


PEDIATRICS 

NEPHROTIC SYNDROME, EFFECT OF ADRENOCORTICOTROPHIC 
HORMONE, Riley, C.M.: Pediatrics 7: 467-571, 1951. 

The author records his observations on 14 cases with the nephrotic 
syndrome while under the following short term treatment with adneno- 
cortico-trophic horVnone (ACJTH-Armour). All 14 cases were under 16 years 
•of-age, most of them bet\veen 2 to 5 years. They all showed the classical 
findings of the nephrotic syndrome: anasarca, hypoproteinemia, massive 
proteinuria and hyper-cholesterinemia; in these cases, no distinction was 
made between ‘pure nephrosis’ and 'nephrotic phase of .nephritis’. ACTH 
■was administered by the intramuscular route every 6 hours for 4 to 6 day 
'courses’; the individual dose was usually 15 mg. (60 mg. day), larger chil¬ 
dren receiving higher doses. 
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The facts presented show too much variation to permit any interpre¬ 
tation of the action of ACTH in the nephrotic syndrome. Five patients 
given eight courses showed complete clearing of edema in seven instances, 
one failing to show any response to a second course. Pour patients given 
six courses showed significant but incomplete clearing of edema each time. 
Five patients showed no clinically significant response to seven courses. 
Post-treatment studies varied from 7 to 15 months. Some of the patients 
have remained symptom-free, others had relapsed several times, but res¬ 
ponded to subsequent periods of treatment; still others after early succes¬ 
ses had failed to respond to later ACTH administration. In only one case 
had a permanent remission taken place. The author considers that at best, 
the use of the hormone appears to offer a means of controlling the edema 
of the nephrotic syndrome. 

P. A. Nazareth. 

TERRAMYCIN HYDROCHLORIDE IN THE TREATMENT OF SALMO¬ 
NELLA CHOLERAESUIS BACTEREMIA, Scott, R.B. and Wooding, 
C.H.: Pediatrics 7: 349-353, 1951. 

In children, S. choleracsuis, (suipestifer) infection produces three types 
of disturbances: a typhoid-like fever, an acute gastroenteritis and a bac¬ 
teremia (septicaemia). Infection occurs through eating contaminated 
foods but may be also transmitted through handling of infected animals; 
the incubation period varies from a few hours to several days. Predomi¬ 
nating symptoms are either enteric, pulmonic or septic, and include head¬ 
ache, nausea, vomiting, fever, diarrhoea, meningismus and occasional 
splenic enlargement; leucopenia or leucocytosis may occur. Diagnosis is 
bacteriologic and consists of isolation of the organism from the blood, 
urine, stool or pus and demonstration of increased agglutination titer in 
the serum. Complications due to septic localization include arthritis, me¬ 
ningitis and abscesses; bronchitis and bronchopneumonia may also occur. 
The duration of the disease is variable, but usually shorter than typhoid 
fever; its treatment has hitherto been unsatisfactory. 

The authors describe 3 cases of S- choleraesuis bacteremia successfully 
treated with oral terramycin. All these children aged 2, 2 and 4 years 
had positive blood cultures on admission, stool cultures were negative. 
The first child received 2 Gm. of terramycin daily for 3 days and then 3 
Gm. daily (for a further' 7 days; the other two, 3 Gm. daily for 14 and 15 
days respectively. In the latter two cases, blood cultures were negative 
within 48 hours; in the first case blood culture was positive on the 5th 
day- of treatment, but four subsequent daily cultures were negative. In 
all three' cases, the toxicitj'' passed off and the temperature was normal 
within 5 days of therapy. No untoward reactions were observed. The 
authors believe .that terramycin is superior to sulphonamides and other 
currently available antibiotics in the treatment of S. choleraesuis bacte¬ 
remia in children. 

. . P. A. Nazareth. 

- r ^ 

PULMONOCARDIAC FAILURE, O’Ckmnell, W.F. and Lee, Y. C.: Pedia- 

'trics 7: 394-399. 1951. _ _ 

The' s^drome of pulmonocardiac failure (also called scoliotic or k>- 
phoscoliotic heart) is a distinct clinical entity, in which patients with sc; 
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vere thoracic andjor spinal deformities ei'entually succumb to heart fai¬ 
lure brought about by prolonged respiratory insufficiency. These patients, 
have cardiac and respiratory embarrassment resulting from a deformity 
of the spine andjor thorax, which cause a decrease in volume and in ex¬ 
pansion of the thoracic cage. In order of importance, the casual factors, 
are poliomyelitis, congenital or hereditary defects, rickets and tuberculosis. 
The deformity, occasionally present from birth, usually develops during 
childhood, achieving its maximum effect when the patient attains full 
growth; death occurs after the age of 30 years. The outstanding symptom 
is dyspnea, usually present for many years; the patient may carry on mo¬ 
derately restricted activity until the sudden appearance of severe paroxys¬ 
mal dyspnea, nocturnal dyspnea, weakness, palpitation or fainting mark 
the onset of pulmonocardiac failure. On examination, the patients are 
small, frail and dyspneic with predominant abdominal breathing. Tachycar¬ 
dia may be found with occasional elevation of diastolic pressure and rales, 
as the' only sign of congestive heart failure, though peripheral edema may 
occur; in the late Stages, severe respiratory distress and eyanosis may be 
present. Cardiac enlargement is difficult to evaluate, the ECG may show 
jrtght axis deviation; the other laboratory studies are normal. Autopsy 
shows right ventricular hypertrophy, the presence of the deformity, and 
beyond emphysema, atelectasis or edema a complete absence of any sig¬ 
nificant abnormality in the pulmonary vascular tree, either gross or mi¬ 
croscopic, The sequence of events leading to death seems to be: (1) a 
decrease in respiratory capacity, (2) an increase in pulmonary resistance* 
and pulmonary arterial pressure acting for a long time, and (3) right 
ventricular hypertrophy and dilatation with eventual cardiac and respi¬ 
ratory failure. 

The authors report a case with many of the above findings, but with 
some unusual features. A boy aged 10 years, had thoracic deformity, 
dyspnea, cyanotic attacks and terminal cardiac failure. Autopsy revealed 
the typical findings. Unusual features were: (1) the presence of marked' 
congenital spine an rib deformities with anomaly of diaphragmatic at¬ 
tachment and (2)i the presence of dyspnea almost from birth with death 
at 10 years in contrast to survival to 30 years or more. 

E. A. Nazareth. 

CONGENITAL TRACHEO-ESOPHAGAL FISTULA WITHOUT ESOPHA- 

GAL ATRESIA, Helmsworth, J.A. and Pryles, C.V.: J. Ped. 38:. 

610-617. 1951. 

The authors discuss the symptoms, signs and treatment of this rare 
variety of tracheo-esophagal fistula and report a case of their own. 

According to the authors, paroxysms of coughing precipitated by 
feeding are the- first diagnostic feature; coughing, sometimes followed by 
vomiting, begins shortly after s%vallowing and is more severe when the 
food is less viscid, solid foods being swallowed with negligible difficulty; 
the cough disappears when the child is fed by gavage. The second diag¬ 
nostic'feature is gaseous distention of the gastro-intestinal. tract; rapid, 
direct inflation of the stomach during coughing is pathognomonic of fistu¬ 
la between the tracheo-hronchial tree and the .upper alimentary .tract; cough— 
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ing or forced expiration is believed to shunt part of the air from the tra¬ 
chea into the esophagus. Pneumonitis, the third diagnostic feature, is 
caused by recurrent aspiration of oesophagal contents and results in fre¬ 
quent visits to the physician; it is interesting that the pneumonia most 
frequently affects the right upper lobe. Iodized oil in the esophagus will 
pass through a triacheo-esophagal fistula more readily if the patient is 
prone than if be is upright or supine; failure to visualize a fistula by 
this method does not exclude the possibility of its existence. Endoscopic 
examination of the esophagus and the trachea must be done in every case 
as it may locate the exact level of the fistula; bronchoscopy may show 
liquids bubbling through the ostium from the esophagus, or, the tracheal 
opening of the fistula may be delinated after methylene blue has been 
given orally. Preoperatively, the patient is given fluids, electrolytes, whole 
blood and its derivatives; efforts are made to maintain a clear oropharynx 
and keep the trachea free of oral and esophagal secretions; feeding is 
preferably by gavage; these last two procedures will lower the incidence 
of pneumonia, which if present however, is treated by antibiotics. The 
operation consists of a right extrapleural or transpleural approach to 
the mediastinum and closure of the fistula, the lung is then gradually re- 
expanded. Postoperatively nutrition is maintained by gavage until con¬ 
trast visualization of the esophagus is done on the sixth day, thence fluids 
are given by mouth if no abnormality is found, and four days later, the 
child is given the appropriate diet for its age. 

In the case reported, from the symptoms and signs, the authors diag¬ 
nosed tracheo-esophagal fistula without esophagal atresia in a six month 
old boy on his third admission to the hospital, although no fistula could 
be demonstrated foentgenographically or on bronchoscopy at that time: 
two previous admissions failed to reveal any abnormality. Operation 
confirmed the diagnosis, the fistula was closed and the patient discharged 
on the twelfth postoperative day. At 13 months the patient looked heal¬ 
thy and weighed 26 pounds (birth weight 7 pounds 13 oz.) Four roent¬ 
genograms ai<e reproduced, two before, and two after operation. 

P. A. Nazareth. 

METHYLENE BLUE IN THE TREATMENT OP METHEMOGLOBINE¬ 
MIA IN PREMATURE INFANTS CAUSED BY MARKING INK: 

Etteldorf, J.N. J. Ped. 38: 24-27 1951. 

Among other causes, methemoglobinemia may occur in premature and 
full-term infants from the use of diapers stamped with aniline-containing 
ink. Drabkin ascertains the methemoglobin content of the normal ery¬ 
throcyte to be 0.5 per cent or less of the total pigment, and that a mini¬ 
mum of 1.5 Gm. per cent must be present in the peripheral blood for 
visible cyanosis to occur. 

The author reviews the iiterature on methemoglobinemia, and records 
his results of treating with methylene blue 8 premature Negro children 
who developed this condition from diapers stamped with ink containing 
aniline. These infants suddenlv became listless, refused feeds and became 
dusky in color with visible cyanosis of the mucous membranes and nai 
-beds: the cardiac and respiratory systems were normal. Their incubators 
had an intense odor of aniline suggesting that absorption of aniline ma 
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also have occurred from the respiratory tract as also by way of the skin 
from the diapers which were marked by ink containing aniline. .They 
were all given 1.5 mg. of methylene blue per kilogram of body weight,as 
a 0.1 per cent solution in the scalp vein. The results were dramatic, 
<;yanosis disappeared within 20 minutes; thereafter the course was un¬ 
eventful and the children made continuous weight gains not unlike those 
observed prior to the poisoning. 

B‘. A. Nazareth. 

JEYPOTHYROIDISM IN CHILDHOOD, Braid, P: B.M.J. 1: 1169-1176- 

1951. 

Thyroid deficiencies in childhood are most common and most amenable 
■to treatment. 

Nomenclattire and Aetiology: The word ‘cretinism’ is used loosely to 
refer to all types of hypothyroidism in children. Endemic cretinism is 
rthe product of generation of goitrous families. The cause of sporadic cre¬ 
tinism is less definite, the Children are the off-spring of healthy parents. 
Probably sporadic cases are due to developmental defect, either the gland 
being absent or small 

Acute infections in the mother during pregnancy like influenza may 
lead to inflammatory changes and fibrosis of the foetal thyroid. Postnatal 
infection may also be a cause e.g. measles and pneumonia. The use of 
thiouracil in the treatment of hyperthyroidism increases the danger of 
congenital goitre as the drug can pass through the placenta and be excreted 
in the milk, but the changes are reversible and the infant recovers spon¬ 
taneously if bi'east feeding is avoided. 

Diagnosis:— Diagnosis depends primarily on the appearance of the pa¬ 
tient and the change which takes place after giving thyroid extract. Diagnosis 
is confirmed by X’ray examination for signs of delay in skeletal develop¬ 
ment (delay in ossification), cholesterol (high) and phosphatase (low) le¬ 
vel in the blood and electrocardiogram. Improvement after thyroid medi¬ 
cation is revealed in these indices as well as in the general appearance, 
and periodic examinations are useful for assessing progress and adequacy 
'of treatment. 

Congenital Hypothyroidism is due to development defect of the thyroid 
gland or where the gland has been damaged in utero as a result of some 
■maternal infection. The foetal thyroid becomes active at about the 3rd 
month. There is a two-way transfer of thyroid hormone through the pla¬ 
centa. The myxoedematous mother of a normal baby looses her signs of 
myxoedema during pregnancy, and an infant with no thyroid may be quite 
well developed at birt}i and show signs of deficiency only after several 
weeks. Most cases come under observation between the 6th and 12th 
month and the importance of recognising the condition during the lime 
of most rapid growth of brain and body cannot be over emphasised. 

The commonest complaint before the age of 4 months is that the babv 
has become slow in feeding and is becoming more lethargic. In spite of 
the low intake of food, the weight increases and the quiet, fat baby with 
yellowish pallor suggesting anaemia that does not respond to iron, is suf¬ 
fering f^om thyroid, deficiency. Umbilical hernia or abdominal distension or 
• constipation may be present. The usually dry, cool skin, protruding tongue. 
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dull, sad expression, hoarse voice and myxoedematous firmness of the tis¬ 
sues which gives a peculiar stiffness of the limbs, gradually appear, mak¬ 
ing the full picture of the 9-12 months old toothless cretin. The retarded 
mental and physical development becomes quite apparent. 

Post-infecliv.a hypothyroidism: The development progresses normally 
for some time and symptoms' date from some acute infective illness such 
as whooping cough or pneumonia. Hypothyroidism is not striking in this 
group as in the previous, but delayed skeletal development, open anterior 
fontanelle, inadequate number of teeth and supra-clavicular pads are ap¬ 
parent. The child is short for his age, physically inactive and does not 
show normal zest in play. It may be mentally dull. 

Endemic cretinism: They come under observation late, never before 
the age oif two years; history is vague, the child has never been very ac¬ 
tive nor does it display interest in his surroundings, teeth have been cut 
late, learns to walk late and to talk still later. His voice is gruff, the 
sounds pr'oduced may be inarticulate, myxoedema not pronounced but there 
is considerable stunting of growth. Goitre may be present or may deve¬ 
lop later. Dwarfish, goitre and poor response to thyroid are accepted cha¬ 
racteristics of endemic cretinism. The brain damage is probably a part 
of the general degenerative state and cases may also be associated with 
a damage of parathyroid. 

The first group is the most important, for on early recognition and ade¬ 
quate treatment during the period of most active growth of the brain, the 
child’s future largely depends. The second group is readily recognised. 
The third group is the least satisfactory for the treatment. 

Clinical features: The thyroid hormone is responsible for the normal 
development of all tissues but when it is deficient the various tissues are 
not affected equally nor are the corresponding systems in different patients. 

Skeletal system; Roentgen examination of the skeleton reveals arrested 
growth shown by increased density of the provisional zone of calcification 
and the delay in appearance of ossification centres. The influence of thy¬ 
roid on growth of bone is shown in a few weeks, and the appearance of 
fresh centres of ossification within a few months. In deficiency, instead 
of a single centre gradually spreading outwards to include the whole, mul¬ 
tiple islets appear; these gradually coalesce and produce a fragmented 
appearance, instead of one of uniform density, to which the term ‘epiphy¬ 
sial dysgenesis’ has been given, which is most marked in the head of the 
femur and femoral neck, resulting in a waddling type of gait. 

Muscular atony is common though not constant, resembling pseudohy- 
pertrophic muscular dystrophy. 

Alimentary Tract: Lack of appetite, slowness of feeding, constipation, 
meteorism are present. Inadequ.ate treatment results in a chronic type of 
diarrhoea which clears up when the dose of thyroid is suitably increased. 
In spite of adequate treatment, constipation associated with megacolon may 
occur.I 

Blood: Anaemia is usually present but not severe and bears no relation 
to other signs: A fall in haemoglobin and red cells sometimes occurs dur¬ 
ing early treatm.ent. This is due to restoration of the plasma volume. The 
reticulocyte response to thyroid is a useful point in diagnosis. 

Heart: Electrocardiogram shows a characteristic change from the nor 

mal. 
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Biochemical findings: 

Cholesterol: A level of above 116 mg.jlOO cc. is a confirmatory evidence- 
of hypothyroidism, but it may be within normal limits. The cholesterol 
will fall after a single dose of thyroid in a normal child but will return to 
normal quickly. In hypothyroidism, the fall will last for several weeks. 

Phosphatase: A low phosphatase level is common but not always. 

Treatment and its Control: Infants suffering from deficiency of thy¬ 
roid hormone are particularly sensitive to its administration and the ini¬ 
tial dose should be low. The swelling of subcutaneous tissues pre=enting a. 
generalised non-pitting oedema and localised supra-clavicular and, more 
rai'ely, axillary pads, is due to an extracellular accumulation of mucopro- 
tein which exerts sufiflcient osmotic pressure to withdraw fluid from plas¬ 
ma to the extracellular spaces. Thyroid treatment dissipates the mucopro- 
tein and the associated fluid is excreted. There is rapid disappearance of 
supraclavicular pads and loss of weight due to fluid loss. In incautious, 
dosage, the loss of both extracellular and intracellular fluid may be so great 
that the infant may become dehydrated. A daily dose of IjS gr. of the 
extract or gr. on alternate days is safe and it should be increased by 
that amount at intervals of 4-5 days. As a result of therapy, the infant 
feeds more willingly, temperature becomes normal, the colour improves 
and facial expression changes. 

Signs of too high dosage are a sudden rise in temperature, an increased 
frequency of stools and further loss of weight. If such signs occur, thy¬ 
roid should be stopped for 2-3 days and restarted at a slightly lower level, 
A safeguard against overdosage: Omit the dose on one day in each week. 

li. Banerji. 


VENEREAL. 

AUREOMYCIN AND ITS EFFECT IN EARLY SYPHILIS. Roderiques, 
J. E. et al: Arch of Derm. & Syph: 63: 433-439, 1951. 3 Tables and 4 
Figures. 

In order to evaluate aureomycin in syphilis' the authors treated 67 pa¬ 
tients (3 sero-negative primary, 2 sero-positive primary, 62 sero-positive se¬ 
condary) of syphilis with aureomycin as per following treatment. Sche¬ 
dule: initial oral dose of 2 Gm; another 2 Gm after 4 hours and thereafter 
1 Gm every 4 hours day and night until a total of 70 Gm had been admi¬ 
nistered in 11 lj3 days. Surface spirochetes were rid of in an average time 
of 39 hours. All lesions involuted completely but the open lesions of syp¬ 
hilis healed little later with aureomycin than with trivalent arsenical or 
penicillin. 

The cumulative percentages of treatment results, as determined by the 
six to seven month observation period, for 62 patients with secondary 
syphilis wet<e as follows:— 59.7 per cent, sero-negativity; 21.1 per cent, 3 
Kahn units or below; 15.8 per cent, 4 Kahn units or more; 1.7 per cent, 
reinfection, and 1.7 per cent, relapse. Comparing these results with those 
obtained by 2,500,000 units to 3,400,000 units of penicillin (for the same 
observation period) no significant difference in effect was noted except 
for high seronegativity (about 7 per cent) obtained with penicillin. Failure 
rate with penicillin was 12.2 per cent and that with aureomycin 19.2- 
per cent. 
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High and sustained blood levels of aureomycin were easily maintain- 
•ed by the oral route. 

Cerebrospinal fluid aureomycin levels were not detected after a single 
'2 Gm. oi^al dose but were present in 50 per cent of patients during the 
multiple oral dose schedule. No serious reactions were noted. 

Most patients had nausea and vomiting which were minimised by 
preliminarj' administration of aluminium hydroxide gel and 25 per cent 
glucose solution by mouth. A Felix Herxheimer reaction occurred in 17.9 
•per cent of cases. Preliminary results of this study present evidence that 
aureomycin is effective in the treatment of syphilis. The authors con¬ 
clude with a suggestion that continued studies are necessary to determine 
its effectiveness after longer periods of observation and its position with 
the therapeutic armamentarium against syphilis. 

T. K. Mehta. 


RBSULTtS OF PENICILLIN THERAPY FdR NEUROSYPHILIS AT 

BELLEVUE HOSPITAL, Dattner, B., et al: 32: 33-39, 1911. 4 tables. 

During the last six years well over 600 patients having some form of 
neurosyphilis were seen by the authors. Of these only those who had 
active neurosyphilis were treated with one or the other form of penicillin 
treatment alone. Diagnosis of active neurosyphilis rests on spinal fluid 
findings viz pleocytosis in addition to other laboratory evidence of neu- 
Tosyphilis. Of the 438 patients treated with penicillin alone for various 
typos of active neurosyphilis, 400 became inactive and remained inactive 
for periods varying from 6 to 75 months. 

The various preparations of penicillin used were aqueous solutions of 
sodium penicillin, penicillin in oil and beeswax, and procaine penicillin in 
oil and aluminium monostearate. With aqueous solution of sodium peni¬ 
cillin the routine treatment was 40,000, units every 3 hours for 150 doses 
(i.e. about 19 days). When P O B was used treatment consisted of from 
10 to 15 daily injections of 600,000 units and most of the patients treated 
with procaine. Penicillin in oil and aluminium monostearate received 15 
daily injections of 600,000 units (total 9 million units). Because of its rela¬ 
tive freedom from reactions and its excellent therapeutic effect, procaine 
penicillin in oil and aluminium monostearate is now preferred for the 
treatment of ol! types of neurosyphilis in the above dosage schedule. 

As stated above there were 38 failures as judged from the effect on spinal 
fluid. 31 were retreated. Out of 31, 25 were retreated once, 3 twice, and^ 
another 3 thr'ice. The dosage varied from 6 million units to 30 niiliion 
units depending on failure rate and previous treatment. Of 31 retreated, 
27 attained inactivity of the spinal fluid- It must be noted that because 
xjlinical improvement cannot be expected when signs and symptoms are 
due to irreparable damage in the central nervous system the evaluation 
of treatment in the above series is based entirely on spinal fluid examina¬ 
tion made Nevery 3 or 4 months, the first year after treatment and at 6 
months intervals thereafter. Unfortunately authors have not mentioned 
•specifically normal figures for various spinal fluid findings accepted by 
-them for the study. 


T. K. Mehta. 
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DERMATOLOGY 

CONGENIl'AL ABNORMALITIES OF THE SKIN, Brain. R.T.: Practi¬ 
tioner: 166: 480-487, 1951. 

A variety of lesions, many of‘which may be present at birth whilst 
others become manifest in childhood or may even be delayed to adoles¬ 
cence, are considered under congenital abnormalities of the skin. The fol¬ 
lowing are some of the anomalies in order of frequency of occurrence: 
nevi, xeroderma and ichthyosis, epidermolysis bullosa, xeroderma pigmen¬ 
tosa. The following ones usually develop about puberty or in the next de¬ 
cade: epithelioma adenoides cystecum, leiomyomas, adenoma sebaceum. 
Finally the author has considered some conditions which, according to 
some, arise from developmental abnormalities. They are: urticaria pig¬ 
mentosa, xanthomas, and pseudo-xanthoma elasticum. 

The author has discussed in short, the main clinical features of diag¬ 
nostic value and treatment of all the above conditions. It will be interesting 
and informative to refer to some of them. Nevi or birth marks constitute 
the largest number of congenital abnormalities of the skin. They are vas¬ 
cular and non-vascular. The former includes capillary nevi (or hemangio¬ 
ma), cavernous nevi, spider nevus, lymphangiomas etc. "Whilst the lat¬ 
ter includes various pigmented and nonpigmented moles warty nevi also 
called nevus unius lateris and ichthyosis hystrix. The spider nevus is 
best treated by coagulating the central vessel with a fine galvano-cautery 
or diathermy needle. In capillary nevi the prognosis worsens with the 
depth of the colour, the port-wine mark usually resisting every kind of 
treatment although the intensity of the colour may be considerably re¬ 
duced. Some of the pale birth marks may disappear spontaneously. 
These superficial blemishes may be treated by carbon dioxide snow pencil 
for 20 to 60 seconds, repeating the application after two or three months 
by 'Which time the inflammatory reaction provoked, will have subsided. 
Large irregular areas are more suitably treated by brushing on a slush 
made by a little acetone to the powdered Co2 snow. Two or three quick 
applications are enough to produce a satisfactory reaction. The snow 
treatment being painful, alternatively thorium X radioactive paint is also 
recommended in the strength of 1500 electro static units per cc. of 
varnish. Cleanse the discoloured area with alcohol or ether and apply the 
paint. The risk of scarring is negligible as the radioactivity of thorium 
X depends on alpha particles which have little power of penetration. Tho¬ 
rium X may be applied monthly for 20 to 30 paintings and, if a satisfac- > 
tory response is to be expected, considerable paling should be noted after 
12 applications. 

Cavernous nevi practically always disappear spontaneously in the course 
of a few years and therefore are rarely found in adults. Nothing need 
be done for lesions on covered areas but it is the custom to treat those 
on the face and other exposed parts of the body with small doses of X- 
rays, .say 200 to 300 r, at two to three monthly intervals. The latter le¬ 
sions respond well to short exposures to half strength unscreened radium 
plagues, which provide a convenient source of beta rays. Deeper lesions 
may he injected with thrombosing agents such as a 10 per cent solution of 
sodium chloride, or a few minims (one or two) of tincture iodine or of di¬ 
lute hydrochloric acid. Only a minim or two of the latter two agents 
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-should be injected deeply into several parts of the swelling, or necrosis 
or ulceration is likely to occur. It may be taken as a general rule that 
if a vascular nevus calls for treatment, the sooner that treatment is ap¬ 
plied the more effective it will be. 

As regards pigmented nevi or moles, excision with plastic surgery is 
the best treatment for smaller lesions^ but if they are extensive nothing 
can be done. A malignant melanoma rarely arises in a widely spread hairy 
mole, but a small, smooth, darkly pigmented mole is probably best treated 
by a wide excision within the first tv/o decades, or immediately upon any 
active growth being observed. 

Xeroderma pigmentosa is a condition in which the child’s skin is in¬ 
tolerant of ultraviolet light. The first exposure to bright sunlight may 
be followed by an acute actinic dermatitis. There is no curative treatment, 
therefore protective measures are the best line of defence. Skin may be 
protected from ultraviolet light by applications of 10 per cent tannic acid 
in 50 per cent spirit, or by opaque calamine lotion. On dry skin yellow 
soft paraffin is also useful. Quinine or para-amino-benzoic acid are not 
recommended by the author. 

T. K. Mehta. 


POLYTHIONIC ACID EST THE THERAPY OF ACNE VULGARIS AND 

SEBORRHOEIC DERMATITIS: Clark, W., Fmnerud and Murray-Rid- 

del J.: Arch, of Dermat, and Syph. 63: 373-375, 1951. 

3 tables and 10 references. 

After making a passing reference to the multiplicity of therapeutic 
measures employed for acne vulgaris, the authors single out sulfur as the 
moat effective remedy. 

In view of the prominent position occupied by sulfur in the therapy 
of acne, a preparation of sulfur known as dermasulf (polythionic acid pre¬ 
paration) was utilized in the treatment of both acne vulgaris and sebor- 
rhoeic dermatitis. Dermasulf is a .stabilized solution of complex poly¬ 
thionic acids of the general formula H 2 Sio Oo- It is colourless and odour¬ 
less. Since the polythionates are water soluble they penetrate the skin 
more easily and to a greater extent than elemental sulfur. Sulfur in this 
form is more effective than in polysulfides, which are easily oxidized, pre¬ 
cipitating elemental sulfur. The polythionate solution presumably delivers 
the complex sulfur solutions within the affected skin. 

Method of application: 21/2 per cent to 5 per cent dermasulf v.'as ap¬ 
plied morning and night for about 23 months on an average in both di¬ 
seases. Majority tolerated 5 per cent solution. 

Results: Of 141 cases of acne vulgaris, 90 were benefited, while 50 
remained the same and one became worse. Therapy was well tolerated. 
A few, hov/ever, got irritation with 5 per cent solution. 

Of 112 cases of seborrhoeic dermatitis, -80 were benefited 192 were 

scalp cases). 

Dermasulf was thus found to be an effective antl-acnc and anu-seoor 
Thoeic agent and as good as any other similar remedy minus their disa - 
"Vantages colour, odour, deposit, etc. 


T. K. Mehta. 
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SUBCUTiKTEOUS INJECTIONS OF PROCAINB PEN^piLLIN iiN' 
TREATMENT OF CHRONIC SYCOSIS VULGARIS AND HYDRAD¬ 
ENITIS SUPPURATIVA AXILLARIS: Belson, M.A.: Arch, of 

Derm, and Syph., 63: 380-382, 1951. 

The pathology in the above two chronic pyogenic diseases is deep to 
the skin right down to the subcutaneous tissue. Therefore to be effec- 
tivOj any therapeutic agent must attack the casual pathogenic organisms 
at,this site in suiBcient concentration, amount and form for continued ef¬ 
fect. It is a wonder that even topical application and intramuscular 
injections of penicillin were many times ineffective in these conditions. 

Acting on the above hypothesis, the author first used aqueous penicil¬ 
lin G (Potassium) subcutaneously at the site of infection. But attendant 
pain precluded further trial with this form of penicillin. A change to 
300,000 units procaine penicillin per cc in water mitigated pain but blocked 
the needle. Next a combination of procaine penicillin (300,000 units per 
cc.) and hyaluronidase enzyme (the so-called spreading factor) proved 
very sucessful. Finally, the author could inject procaine penicillin suc¬ 
cessfully without the hyaluronidase if 150,000 units of Penicillin per cc. 
of distilled water and a 22 gauge needle was used. 

Injections were given only in chronic plaques. Each area was treated 
separately. Injections were repeated every 2 or 3 weeks and only from 
one to four injections were required to get satisfactory results. 

The above treatment was tried successfully in 8 cases of sycosis vul¬ 
garis (all 4 to 5 years duration) and 23 cases of hydradenitis (of several 
years duration). Clinical results were remarkable. There were no sys¬ 
temic, local or sensitivity reactions to any of the ingredients. The me¬ 
thod fulfils the objects in view viz. a repository drug at the proper site in ade¬ 
quate concentration. Finally the author also recommends the procedure 
for chronic infections of a similar nature. 

T. K. Mehta. 


TUBERCULOSIS VERRUCOSA TREATED WITH STREPTOMYCIN: 

Kern, A. B., Arch, of Derm. & Syph. 63: 378-380, 1951. 

On reviewing literature, the author could find only two cases of tu¬ 
berculosis verrucosa cutis treated with streptomycin. He reports a third 
case of his own. 

Report of the case:— h. 35 year old female patient had pulmonary tuber¬ 
culosis with positive sputum. She also had verrucous tuberculous lesions 
on her left hand for four years, not responding to any local treatment. A 
biopsy confirmed the diagnosis of tuberculosis verrucosa cutis. As in pre¬ 
vious cases, patient was given streptomycin in a dosage of 1 Gm. daily 
for six weeks. Response of cutaneous lesions was striking; at the end of 
2 months, with the exception of slight erythema, there was complete in¬ 
volution. Three months later erythema also disappeared. Despite the 
dramatic effect on the skin condition streptomycin produced no change in 
pulmonary disease as shown by X-ray and positive sputum. 

Formerly X-ray, Co2 snow and surgical excision were the only treat¬ 
ment for this condition. The above results indicate that streptomycin is 
one more mode of treatment. 
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The author points out .that one of the serious limitations to the use 
of streptomycin in the treatment of tuberculosis is the development of re¬ 
sistance of the tubercle bacilli to the drug. This may occur as early as 
the thirty-fifth day when low doses are employed and even sooner when 
larger doses are used. Therefore it is suggested that if there is evidence 
of tuberculosis elsewhere in the patient, consultation with a phthisiologist 
is advisable before such therapy of cutaneous lesion is instituted and if 
given, low doses (not more than 1 Gm. per day) over a short period (not 
longer than 5 to 6 weeks) should be employed. 

T. K. Mehta. 

RESIN OP PODOPHYLLUM IN TREATMENT OF MOLLUSCUM CON- 

TAGIOSUM; Sherwood, W., Barefoot and Greensboro N. C.: Arch. 

of Dermat. and Syph. G3: 256-259, 1951j 

It is not always possible to resort to destructive measures for treating 
molluscum lesions which are often too many and in patients who are non- 
cooperative because of pain caused by the procedure. For such cases the 
authors advise topical applications of 20 per cent resin of podophyllum in 
95 per cent alcohol. 

The authors have given a detailed report of a successfully treated case 
and make mention of two more. The treatment is simple, safe and ef¬ 
fective without causing any discomfort or sequelae. It took about 4 months 
for complete disappearance of lesions in the first case on weekly application 
of the resin paint. In subsequent cases the paint was applied on alter¬ 
native days and the period of healing was reduced to about a month or so. 

T. K. Mehta. 

DERMATITIS HERPETIFORMIS IN AN INFANT, Evants, D.R.: Brit; 

J. of Derm. 61: 89-94, 1949. 

After reporting the disease in an infant in detail the author makes 
the following observations; 

d) Criteria for diagnosis;— (i) Inveterate bullous eruption, (ii) Well¬ 
being of the child, (iii) Blood eosinophilia. (iv) Positive iodide patch 
test, (v) Notable improvement with arsenic. 

(2) Variations from certain features of adult disease; e.g. itching, mul¬ 
tiformity of eruption, grouping of lesions and pigmentation are not neces¬ 
sarily found in children. 

T. K. Mehta. 


INDETERMINATE LEPROSY, A NEW CLINICAL VARIETY, Findlay, 
G. H., Brit. J. Derm. 63: 100-104, 1951. 

Leprosy was always discussed under the definite types—lepromatous 
and tuberculoid.' These polar types stand at two extremes of the scale. 
One often encounters atypical cases and they are grouped as indeterminate 
cases in the new classifications discussed at the Havana Conference in 194 
There are numerous cases which will fall in this indeterminate type 
or simple macular type of Cairo conference. But the following case 
which the author came across belonged to this type and was 
the sense that there was no record of a similar case in the available 

nature. 
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The author saw a female patient aged 24 years. She had leproma- 
tous lesions on forehead, nose, cheeks and ears and had swelling of legs, 
feet, forearms, hands and a recent ulcer on left shin. These lesions were 
lepromatous in all respects—clinical, bacteriological, immunological and 
histopathological. After about a year of these lesions a second rash con¬ 
sisting of papules and annular rings appeared in the trunk and the arms. 
The rash was symmetrical and was distributed in inverse relation to the 
lepromatous infiltrate. There was no anesthesia over the lesions, no ba¬ 
cilli could be seen and the lepromin test was negative. Histopathology 
suggested a lepromatous picture in deep cutis near the subcutaneous layer 
and the picture gradually turned to that of a tuberculoid type as one trac¬ 
ed it towards the epidermis. 

Discussing the case the author points out that transitions of one poiar 
type to another have largely been considered in terms of a change from 
the tuberculoid to the lepromatous, and hardly ever the opposite. What 
is most interesting about the present case is something which cannot be 
brought out by any scheme of classification. This is the existence in one 
patient of two different types of leprosy, each practically sparing the ter¬ 
ritory of the other. 

r. K. Mehta 


NUTRITION 

THE ENERGY METABOLISM OF MAN DURING OVERFEEDING, Munro, 

H.N.; Brit. Jour Nutr 4: 316, 1950. 

Effect of excess feeding on nitrogen retention and energy metab 9 lism 
of an healthy individual are described. Not much data is available on this 
point though there is information about studies with malnourished peo¬ 
ple. Three previous reports in connection with overfeeding are men¬ 
tioned. The significance of increased B.M.R. recorded therein is, how¬ 
ever, according to the author, doubtful. 

The subject of the present study is of 20 years age, 61 Kg. body weight 
and height 166 cm. Four overfeeding experiments are described. After 
receiving adequate basal diet providing 12.1 Gm. nitrOgen and 2850 calories 
for a period of eight days, extra energy was supplied in the form of (i) 
raw milk, (ii) boiled milk, (iii) meat with lactose and butter or (iv) soya¬ 
bean with lactose and butter respectively in the four experiments. Each 
of these provided about 680 calories. 

Pour figures are given each representing changes in body weight, R.Q., 
B.M.R. and N balance, for the different extra diets fed, covering the ba¬ 
sal period, overfeeding period of eight days and a period of basal diet 
for three days to which the subject is then transferred. 

As a result of this surfeit feeding, marked increase in body weight and 
in N retention were noticed. This is attributed to excess energy intake 
and not to the increased protein intake, which by itself causes only a tem¬ 
porary rise in N balance. No increase is noticed in R.Q. and B.M.R. 
during overfeeding. On the other hand, sometimes a lowered B. M. R. 
up to 30 caloriesjsqm.jhr. is recorded. Changes in surface area due to 
increase in body weight did not exceed 1 per cent. 

No correlation between N retention and B.M R. for a particular day 
was obser\'od during surfeit feeding. The author was thus unable to find 
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a relationship between N retention and energy metabolism. After discuss¬ 
ing the relationship between these two under other conditions reported 
in literature previously and in the light of his observations, ho concludes 
that the association between protein metabolism and B. M. R. appears 
to be of a superficial nature. 

M. V. Patwardhan. 


THE EFFECT OF GROWTH AND DEVELOPMENT ON THE COMPO¬ 
SITION OF MAIVIMALS, Spray, C- M. and Widdowson, E. M.: Brit. 

Jour. Nutr. 4: 432, 1950. 

The mammals selected for this study are mice, rat, rabbit, pig and 
cat. Their body chemical composition is reported over a period extending 
from birth to the end of suckling period. In some cases study is carried 
through maturity. In rats and rabbits the analysis for males and fe¬ 
males are reported separately. The composition of different constituents 
as water, proteins, fat and minerals as Na, K, Ca, Mg, P, Zn, and Cu is 
given graphically. Most of the results are on fat-free basis. 

In each case birth was followed by an increase in fat percentage with 
a corresponding though not equal decrease in water content. With rat 
and rabbit the fall in the latter was greater than the rise in fat. In both 
these animals the females contained more fat than males. 

Protein increased gradually. More increase took place during suckl¬ 
ing period and thereafter it became slow until it reached a steady concen¬ 
tration of 21—24.5 per cent. 

At birth in all these species there was more sodium than potassium in 
the body. K increased and the former decreased until both reached a 
constant level when K concentration was about twice that of Na. 

At birth the rat and rabbit were found to have a low Ca content 300— 
350 mg. and 480 mg.jlOO Gm. respectively. During suckling period a 
large increase took place, after which the values tended to bo constant 
being characteristic of maturity. In pig, however, which was born with 
high Ca level (about 1 Gm.HOO Gm. body weight), the value fell during 
suckling period, after which it increased and again there was a fall from 
weaning period after 112 days. 

Phosphorus increased with Ca. The Ca: P ratios throughout growth 
are also recorded. The final values were the same for all species, i.e.. 


about 1.7—1.8. 

The adult animals in all species contained about the same amount of 
Mg, 45 mg.llOO Gm. body weight. 

There appeared a fall during suckling period in the iron content, after 
which the values again rose. In case of rat and rabbit the Fe content 
was higher in females than in males, the difference being mainly duo to 
the content of extra hepatic tissue. Studying the effect of iron supple¬ 
ments to pigs during suckling period, the authors noted no change in the 
inorganic constituents and the protein percentage only increased.^ 

The difference in zinc in the various animals was attributed to its pre¬ 
sence in appreciable ouantities in epidermal structures. The cat, that 
is born with hair on the body, was found to have maximum Zh at birth. A 
considerable increase in zinc took place in early stages in case of rat and 
rabbit, followed by a fall. In case of pig and cat there was verj’ htti 
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change it>pm birth to maturity. In all species the zinc content of liver 
decreased after weaning. 

After a rise during suckling period, copper concentration also fell af¬ 
ter weaning and ^ in all cases in adult the amount was found to be approx¬ 
imately 0.2 mg.jlOO Gm. body weight. 

A table is included at the end, which compares chemical composition 
of the adults studied with that of man. 

All the constituents of the body do not appear to attain a steady level 
at the same time when one constituent is found to reach constancy the 
others are still increasing or some are already stable. Thus no time could 
be fixed as a particular period of chemical maturity when all the com¬ 
ponents are supposed to reach a steady level. 

Comparing the approximate age at which puberty sets in, in different 
species, with the appearance of chemical maturity, the authors found that 
the pig did not reach a mature composition until after puberty while the 
cat was chemically mature long before. 

In the light of the above findings the authors suggest that further 
study as regards this idea of chemical maturity is necessary before it is 
widely applied. 


M. V. Patwardhan 


THE EFFECT OF HEAT TREATMENT ON THE NUTRITIONAL VA¬ 
LUE OP SOME VEGETABLE OILS, Crampton, E.W., Farmer, P. and 

Barryhill,, P.M.: J. Nutr. 43; 431, 1951. 

Thermal polymerisation conducted in an atmosphere of inert gas is 
a method used sometimes in processing edible oils (as herring oil). This 
renders them less susceptible to exposure to heat and light. The paper 
describes the effects of such heat treatment on the nutritive value of oils 
as linseed, rapeseed, corn, peanut, soyabean and herring oil. 

The oils were heated in a salt bath at 275oC for varying lengths of 
time in the presence of a current of carbon-dioxide. These were then incor¬ 
porated in the basal diet of young growing rats at 10 per cent or 20 per 
cent level. The effect is assessed by irecording the growth rate, the food 
consumption and the general condition of health and comparing with the 
controls. Animals fed on these treated oils, excreted dark, sticky faeces and 
showed oily matted coats. 

The authors found that heat poljTuerisation lowered the nutritive va¬ 
lue of oils, which was also influenced by the degree of unsaturation and 
the period of heat treatment of the particular oil. A toxic resulting factor 
in the oil appearb, according to them to be responsible for their lowered 
nutritive value. In a later communication, the authors (E. W. Crampton 
et al—Jour. Nutr. 43, 533, 1951) have ruled out the possibility of vitamin 
E deficiency causing the retardation of growth. Vitamin E is likely to 
be destroyed in the heat treatment of the oils. They also observed that 
peroxidation of polymerised linseed oil was not responsible for the deve¬ 
lopment of any toxic factor. 


M. V. Patwardhan. 
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SOME PHYSIOLOGICAL EFFECTS OF SALT RESTRICTION IN THE 

RAT, Danford, H. C-, and Herrin, R.C. Am. J. Physiol 165: 128, 1951. 

Three groups of male albino rats with average weights of 45, 65 and 
160 Gm. respectively were subjected to dietary restriction of sodium chlo¬ 
ride and|or potassium chloride. Diet deficient in sodium chloride lowered 
the ascofbic acid content of the adrenals, progressing for a period of 60 
days over which the observations were carried out. In 65 Gm. rats, how¬ 
ever, there was no significant reduction by the end of 4, 30 and 45 days. 
There was a relative increase in the weights of adrenals and kidneys. The 
vv'eights of thymus and spleen decreased. The changes appear to be in¬ 
fluenced by the age, the younger ones being more susceptible. The au¬ 
thors conclude that NaCl deficiency led to stimulation of the adrenal cortex 
with increased secretion of 11—17—oxycorticosterone- The failure, how¬ 
ever, to lower the percentage of lymphocytes or eosinophils indicates that 
the increased secretion was of desoxycorticosterone type. 

The diet deficieni in KCl produced the same variations except that 
there was lymphopenia and eosinopenia, which denotes stimulation of the 
adrenals by adi'enocorticotrophic hormone and the cortex secreting the 11— 
17—oxycorticosterone hormones. 

The possibility of inanition interfering in the results was rulea out 
by paired feeding. 

M. V. Patwardhan. 


THE ACTIVITY OF GLUTAMINASE IN THE HUMAN PLACENTA, 
Luschinsky. H. L.: Arch. Biochem and Biophysics, 31: 132, 1951. 


A method for the assay of glutaminase activity in the human placenta 
is described. Optimum conditions of the procedure are discussed. This 
enzyme whose optimum pH lies at 9.0 was found to be activated by phos¬ 
phate. Values are obtained covering the whole period of pregnancy. The 
data is divided into four groups according to the period of gestation, early 
pregnancy, mid-trimester, late pregnancy and term pregnancy. The mode 
of termination did not affect the values. The glutaminase activity is 
found to decrease towards the end of pregnancy to about one-third of its 


value in early pregnancy. The possibility of this reduction being due to 
decreased cellular activity is ruled out by calculating the ratio of total N|dry 


weight which did not change. 

The author suggests that the glutaminase activity may provide ammo¬ 
nia to serve as a base sparer or for amino acid synthesis. It may also li¬ 
berate glutamic acid for transamination and N transfer in urea synthesis. 
The other possibility mentioned by him is the provision of cX kctoglutaric 
acid a= e resniratory substrate. 

M. V. Patwardhan. 
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ORIGINAL ARTICLE 

PULMONARY SUPPURATION 
K. L. Wig * 

Due to marked advances in radiology during the last two decades,. 
and almost astounding advances in chest surgery during the recent: 
years and especially since the diagnosis of pulmonary tuberculosis has • 
been properly clarified and placed on a very sound footing, more and 
more attention is being paid to the problems of pulmonary suppuration.. 

In this paper I intend to present an analysis of 69 cases out of which 
28 were .diagnosed as lung abscess, 22 were proved to have bronchiec¬ 
tasis and 19 were considered to be suffering from the cystic diseases of' 
the lung. 

The number of ,the latter category is surprising even to me for the- 
condition has always been considered to be rather a rare one. 

Lung Abscess 

We will take up the lung abscess first. Most of the patients were • 
poor, living on insufficient diet. .Out of 28 cases, 23 were males and 5 
females. This discrepancy amongst the sexes is almost surprising. 
The ages were distributed as follows:— 


Below the age of 14 years .. 

3 

Between 15 and 25 years ., 

•• 3 

Between 26 and 40 years .. 

6 

Between 41 and 60 years .. 

.... 14 

Above 60 years .. ' .. 

.. 2 


Out of the 28 cases, 9 visited the hospital' ih-'an acute stage, t.e.,. 
within an arbitrarj;- period of 6 weeks, while 19 came in the chronic stage. 

For the sake of brevity, I am omitting any description of symptoms • 
and clinical features, etc., of these cases, and I come straight to the radio-- 
logical appearances. 

* Professor of Aledicine, Medical College, Amritsar. 
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Roentgenographic Findings —This, obviously, is the most important in¬ 
vestigation for the purposes of diagnosis, localisation, proper treatment and 
for finding the progress of a case. In this connection it must be stressed 
.that lateral roentgenograms along with A. P. ones are absolutely essen¬ 
tial if proper localisation and if proper treatment is to be instituted- 
As regards our cases a cavity was visible in every case. This may be 
because we have not included but rejected for the purpose of this paper, 
cases of suppurative pneumonitis where no cavity was visible, as other¬ 
wise some doubtful cases vaU come in and so would vitiate any analysis. 
I must, however, mention that many such cases do exist. Brock^ con- 
-siders them to be 50 per cent of all cases of lung abscess. 

The edges of the cavity were found very irregular and coarsely 
ragged in one case which was in all probability a necrosed and infected 
peripheral carcinoma. In four cases, masses in the cavity could be 
detected in plain roentgenograms. The presence of a necrosed mass 
.is rather important, because in a way, it determines the line of treat¬ 
ment, for when a necrosed mass is present spontaneous resolution is not 
"likely to occur. Out of the 28 cases, 5 had multiple and 23 had solitary 
abscesses. Bronchographic examination can be done after the acute 
stage. It is of confirmatory help in the localisation of the lesion espe¬ 
cially as regards its segmental distribution. It was done in 5 cases in 
this series. In others it was not considered necessary. In four cases it 
demonstrated that the bronchus leading to the opaque area was blocked. 
The fifth showed cylindrical bronchiectasis indicating the cause of the 
abscess. 

Bronchoscopy was performed in 5 cases because of a suspicion of 
bronchial neoplasm. It did not furnish any additional or positive help 
in these as regards their diagnosis or localisation. I must admit that the 
efficacy of this procedure in diagnosis or treatment depends very much 
on the bronchoscopist, his efficiency and practice in this art. Bronchos¬ 
copy is, in fact, essential to diagnose cases of abscess secondary to a bron- 
- chial neoplasm which are not rare entities and so some physicians ad¬ 
vocate this in every case. We have in fact, now started following such 
a procedure. 

Aetiological Factors 

No effort must be spared to search for the primary cause of evety 
lung abscess. The elucidation of the cause may have a profound effect 
on prognosis and treatment, besides enabling us to understand the 
means of prevention of other cases. 

Stern® (1935) investigated 115 cases from this point of view and 

found :— 

Post-operative .. .. 30% 

Other causes .. .. 6% 

Unknown .. - - - - 64% 



WIG—PULMONARY SUPPURATION 


53 i 

Out of this unknown group 84 per cent showed gross dental sepsis. 
IBrock^^ (1947) in an analysis of 363 cases collected from records of cases 
<over a period of about 10 years, gives the following data:— 

■I. Bronchial carcinoma .. . 13% 


2. Post-operative ., 25% 

3. Dental sepsis .. .. 19% 

4. Various causes .. 18% 

5. Specific infections .. 8% 

6. Obscure primary .. 30% 


This series of 28 cases cannot be considered important or conclusive 
■for astiological analysis. Our future work will show what the important 
-ca\ises are in the cases we meet here. However in this series of 28 cases 
the getiological factors were as follows:— 

After dental extraction, i.e., post-operative .. i 
Heavy dental sepsis present with no .other 

obvious cause.. .. .. •• .13 

Bronchiectasis and, cyst in lung (two confirmed 

by bronchography).4 

Specific infection ., . .. .. 2 

Pyemic .. .. .. .. ,. .. I 

New growths ..« . 4 

Unknown causes .. .. .... .. 2 

Foreign body .. ., .i 

Post-operative :—^Jhe incidence of post-operative lung abscess has 
varied in the analysis worked out by different observers. Certain Ameri- 
•can workers such as Flick^ and. Georgef ascribe to this group 60-70 
per cent of their cases—with tonsillectomy,blamed as the worst culprit, 
while Brock^ ascribes to this group only 25 per cent of the abscess cases 
analysed by him. 

In our .group we find dental extraction, [i.e., post-operative) to be 
the cause in only one case. This patient developed in 1940, about 15-20 
days after a tooth extraction, fever, pain, cough and foul smelling sputum. 
It is thus probable that she had developed then an attack of acute foetid 
-abscess. According to her statement she recovered fully from this. 
However, later on, symptoms hke cough, expectoration, haemoptysis and 
fever began to recur indicating that she neyer probably fuUy recovered 
but that from the old focus, repeated attacks of fresh pneumonitis were 
• occurring. She ultimately developed multiple abscesses in her right 
lung. 

We-come across ver\" few post-operative .abscesses here,. Our 
■surgeons, in the general .as well as the nose and throat side, state that 
they hardly ever see a post-operative lung abscess. r 

I want only to say, that as the above case suggests, a more careful 
follow up, a more extensive use of roentgenology and a close liason 
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between the surgeon and the physician might reveal a greater number 
of such cases. 

Bronchial Embolism 

According to Brock^, the commonest mechanism in the production 
of lung abscess is bronchial embolism, oro-nasal sepsis, particularly septic 
gums and teeth encrusted with tartar, constituting the most common 
source of emboli. 'It was once thought that as quite many—if not the 
majority—of abscesses occur in the right upper lobe and not the lower 
lobe, the origin of the abscess lies in vascular embolism and not in aspira¬ 
tions in the majority of cases. A fair incidence of abscesses even after 
abdominal operation was also considered to prove the same contention. 
It is therefore surprising that with advances in knowledge these very facts 
have become rather a strong argument in favour of the idea of bronchial 
embolism, as opposed to vascular embolism, as the most important cause 
of these abscesses. Thus, one of the most conclusive facts to prove the 
bronchial embolic contention is the more frequent occurrence of abscesses- 
in the right as compared to the left lung, and especially in certain sites 
in the lungs which are particularly favourably placed to receive the- 
inhaled material in certain common postures of the body These site? 
are the posterior and axillary portions of the sub-apical (postero-lateral)> 
segments of the upper lobes and the apical (superioi^ segment of the lower 
lobes. Brock pointed out this fact before the medical Society of London 
in 1938. He postulated that when the patient is l5dng on the back, aS' 
for example, after an abdominal operation the apical (superior) bronchus* 
of the lower lobes is the first bronchus encountered by the material 
flowing along the posterior wall, while when the patient is lying wholly 
or partly on his side, it is the sub-apical (postero-lateral) bronchus of 
the upper lobes that is the most favourable site. 

Brock’s analysis of lobar distribution of 50* cases is as follows:— 
Right upper lobe .. 20 Left upper lobe .. 6 

Right middle lobe .. 3 Left lower lobe .. 9 

Right lower lobe .. 12 

The right lung is involved in 35 as compared to the left lung in 15.. 
A similar analysis of our present series of 28 cases shows the follow¬ 
ing distribution:— 

Right upper lobe . - 6 Left upper lobe 5 (lingular 3)1 

Right middle lobe .. 3 Lefbupper lobe 6 

Right lower lobe .. 5 

(one of the above cases had 2 abscesses) ► 

All lobes—right lung. -. 

Bilateral (with more than 2 abscesses) .. . • • • 2 

Segmental distribution of abscesses :— 

Post sub-apical (or postero-lateral) branch of right 
upper lobe .... ’ 
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' Posterior sub-apical (or postero-lateral) branch of left j 
upper lobe. .. .. • • • • • • • • ^ 

Axillary sub-apical branch of right upper lobe .. .. i 

Right middle lobe .. .. • • . • • 3 

Lingular segment .. .. • • • • • • • • 3 . 

Apical (or superior) and sub-apical (or sub-superior) seg-. 

ment of right lower lobe .. .. . • • • 4 

Apical (or superior) and sub-apical (or sub-superior) seg¬ 
ment of left lower lobe. 4 

Basal segments of right lower lobe.. .. .. .. i 

Posterior basal of left lower lobe.2, 

The segmental distribution of cases with bilateral abscesses, and. 
where an abscess had involved more than one segment, has not been 
included. So the total of above cases is only 22. 

It win be noticed that the right lung was involved in 16 as compared' 
to the left lung in ii, which is not a very striking difference so far as this 
series is concerned. 

This analysis of - 28 cases also demonstrates another interesting 
■point, i.e., in the case of the left lung unlike the right lung, there is .a 
greater involvement of -the left lower lobe as compared to the left upper- 
lobe. 

This difference becomes still marked if the lingular abscesses are- 
excluded from the left upper lobe involvements. 

Left upper lobe .. .. 2 

Lingular .. .. . 3 

Left lower lobe .. .. .. 6 

Even in the case of Brock's series there was greater involvement of 
the left lower lobe (g) as compared to the left upper lobe (5), but no¬ 
explanation, so far as I know, seems to have been given by him for this- 
finding. 

Bawa, who assists me in the Chest Clinic and who has assisted me in 
writing this paper, conducted the same experiment as was .done by Brock 
and studied the behaviour of a small amount of radio-opaque oil, acting 
as a small embolus in 16 cases (besides confirming the same findings in 
routine cases). 

1-2 c.c. of lipoidol was put in the trachea in different postures and 
radiograms were taken after 1-2 imnutes. The above experiment proved, 
that material entering the trachea flows directly to those parts in which 
abscess and pneumonitis and even tuberculosis most commonly occur. 
In the case of the right lung the findings were as follows ;— 

I. Lying supine, the embolus goes to the apical (superior) branclu 
of the right lower lobe. This confirms Brock’s findings for this position.. 

■2. Lying supine but the patient partly turned to the right almost 
at an angle of 45 degrees ;—The site of election is the axillary sub-apicaL 
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'(postero-lateral) branch of the right upper lobe (Figure 2) Brock expects 
^uch a result though he does not specifically, mention it.' In this position, 
the embolus also sometimes goes to the posterior sub-apical branch of 
the right-upper lobe. ... 

3. When turned.completely to the right and lying in a lateral 
position, -at an angle of 90 degrees, the embolus goes to the posterior 
sub-apical- branches of the right upper lobe (Figure 3). This also 
confirms Brock’s findings for this position. 

In the case of the left lung, however, the behaviour of the embolus 
differs rather in- an interesting manner from that of the right lung. 

4. A- patient lying supine and slightly turned to the left at about 
an angle of 5 degrees the embolus goes to the apical (superior) branch 
■of the left lower lobe (Figure 4.) 

5. The difference from the right lung is rather marked when the 
^Datient is lying partly or wholly to the left side. Here, in these positions, 
dhe embolus is more liable to go to both the lingular and apical (superior) 
and sub-apical (sub-superior) branches of the left lower lobe rather than 
the usual branches which are the common sites in the case of right lung, 
4 .e., the sub-apical (postero-lateral) branches of the upper lobes (Figure 5.). 
So far as I know. Brock is silent on this point. 

So far as I have been able to find out. Brock or any other worker 
has not tried to explain why the left upper lobe abscesses especially if we 
exclude the lingula, are so uncommon as compared to the left lower 
lobe abscesses and why the position in this respect is quite the 
reverse of what we see on the right side. The above experiment, how¬ 
ever, gives an obvious explanatiou of the findings. This experiment 
would also lead one to conclude that the left lower lobe abscesses should 
he quite common as the left lower lobe gets- the embolus with a person 
•very slightly or completely turned to the left. -Our small series so far 
supports this idea. We hope to deal with this point in detail in a se¬ 
parate article at a later date. 

Nicolson'^, in his Goulstorian Lectures for 1950 on the subject of 
‘Suppurative Pneumonitis, also accepts this bronchial embolism theory 
as a cause of these abscesses. In his opinion, when bronchial embolism 
by small particles occurs, the resulting atelectatic area may in some 
-cases go on to a benign pneumonitis and in-others to a suppurative pneu¬ 
monitis. Of course, cases treated very early are likely to show a resolu¬ 
tion before suppuration actually occurs unless - the obstruction to the 
bronchus is gross. 

Dental Sepsis. —Oro-nasal passages, specially - gross dental sepsis 
associated with tartar deposits and gum retractions is considered the 
•most common source of bronchial embolism leading to lung abscess.. 
Naso-pharyngeal sepsis can of course behave in a similar manner. In 
Btem’s® analysis of 115 cases, 64 per cent were due to unknown causes, 




Fig. I. — 1-2 cc. of lipiodol injected, patient 
lying supine. Lipiodol going to apical (superior) 
branch of R. L. L.—Lateral View. 



Fig. 2 .— 1-2 c.c of lipiodol injected—patient 
lying supine, turned to right at an angle of 45 
degrees. Lipiodol going to axillary sub-apical 
• (postero-lateral) branch of R. U. L.—Lateral 
View. 
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Fig. 5 — 1-2 c c of lipiodol injected, patient 
lying in left lateral position, « e , turned to left 
at an angle of 90 degrees Lipiodol goes to 
apical (superior) branch of L L L. and 
lingular branches besides sub-apical branches 
of L U L —Lateral View. 



Fig 6 —Post operative lung abscesses—Lateral 
View Two abscess cavities are seen in 
R. U. L one in the pectoral and the other in 
the axillary area. Third abscess cavity is 
seen in the apical segment of R. L. L 



Fig. 7 .—A. P. view of the same case after 
pneumonectomy. 



I.—A. P. view of a case of cystic 
lung shows a bizarre network 1 
0 displacement. Note that the Jung ■ 
re very much Jess in the penphern I 
rht lung. This was a common featn^ 
ost of the cystic bronchiectasis c.a 


Fig g—A P view of the same case after bronchog^aph 5 ^ Fig. lo—A P skiagram of a case shown | 
The cavities filled vith lipiodol are regular and the bronchi both cystic and bronchiectatic changes in t' 
are not distorted same lung Note that in the left lung ti 

dilatations are C 3 'stic m character in t 
upper part, while in the lower part typical sa 
culated and cjdindrical bronchiectasis is see 



Fig. 11 .—Section of resected lung tissue from Fig 1 2 .—bection of resected lung tissue from 

a case of cystic bronchiectaisis. Histologi- a case of bronchiectasis Section shows dila4 

cally the tissue shows dilated bronchi lined ted bronchi lined with columnar epithelium.j 

by ciliated columnar and at places cuboidal The walls are infiltrated with round cells and‘ 

epithelium. The walls show smooth muscles, vessels show dilatations and congestion. At' 

cartilage and mucus glands. The large cysts places the cartilage is also seen. Cartilage and' 

are similar except that the smooth muscle, mucus glands are seen but diffusedly infiltra- 

mucus gland and cartilage are less abundant ted with round cells. There is marked hy-| 

and irregular in distribution. Collections of pertrophy and hj^erplasia of the epithelium' 

Tovmd ceife me a\so seen. Ivnvog the hitmchi. 
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and as already stated, 84 per cent of this unknown group had teeth 
coated with tartar and had marked dental sepsis as compared to 12 
per cent in the control group. 

Brock^ attaches great importance to the recognition of this as au- 
important cause of lung abscess especially of that which is termed as. 
‘Idiopathic Lung Abscess.’ In his analysis of 363 cases, 19 per cent 
are said to be due to dental sepsis. In this series of 28 cases, marked, 
dental sepsis along with teeth encrusted with tartar, was present in 22 
cases. It has been considered by us to be the most probable cause in 13 
of our cases. In a control group of 50 taken at random in the Out 
Patient Department, dental sepsis was found in 7 cases only. 

Bronchial Neoplasm :—^We have included only those cases of neo¬ 
plasm in this series who came in as lung abscess cases but were diagnosed 
later to be lung suppuration secondary to neoplasm. Most workers 
give the percentage of lung abscess caused by such growths to be- 
about 10 per cent. In this group, it is difficult for us to form an absolu¬ 
tely accurate idea as regards the importance of this factor in the aetio¬ 
logy of lung abscess, as biopsy examination was not possible in any of 
the cases, while sputum and bronchoscopic examinations did not prove 
conclusive or even helpful. All the same, depending upon roentgen 
and clinical evidence, I think that at least 4 cases of lunglabscess in this^ 
series were secondary to such neoplasms. A roentgenogram of one 
of them is being shown. In another, the presence of an enlarged hard 
gland in one axilla and a slow on coming hemiplegia with aphasia due 
to secondaries in the cortex left no doubt about the aetiology. 

PycBinic Abscess ;—One case had multiple abscesses in both lungs, 
three in all. These were not in regions in which abscesses are commonly 
found—one being in the right post basal and the second in the left post 
basal and the third in the right axillar}'^ area. The patient was very toxic 
and had marked abdominal pain in addition to chest symptoms at the 
onset of his illness. While we were trying to find the aetiology of his 
abscesses, he suddenly developed a scrotal abscess. He had markedly 
septic teeth, and a careful examination showed that he had a small 
anal fistula. His sputum showed a positive culture for B. Coli indicat¬ 
ing the cause to be anal fistula. This finding greatly helped us in making 
the proper choice for chemotherapy which cured him completely. 

Specific causes :—Bacteriological investigations did not prove of 
much help to us either in the diagnosis or in formulating the line of 
treatment. The reason is obvious. Cases came to us late, i.e., many 
weeks after the onset and always many days after the abscess had rup¬ 
tured into a bronchus. So by the time they came the flora was already 
mixed. It is on clinical grounds and not on the basis of bacteriological 
proof that we have-stated that two abscess cases were due to specific 
infections. 
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One of the cases was in fact definitely specific. In this the abscess 
in the lung had started secondarily to an amoebic liver abscess which 
had burst into the lung. The other was a mali, very poorly clad, who 
sat all the night in the open field watching his master’s buffaloes. He 
started with high fever and pain in the chest the next morning. He 
joined the hospital a few. days later with multiple abscesses in unusual 
situations. It is possible that these were due to some specific infection 
going on to bronchopneumonia after exposure to cold, which in turn 
went on to suppuration. Culture of the sputum showed a mixed flora. 

As discussed above and shown in our figures, 13 of the abscesses 
have been ascribed definitely to certain causes such as bronchial em¬ 
bolism after operation or due to bronchiectasis, foreign body, pyaemia 
and specific infection. This however still leaves 15 cases. 

As regards this group, I may state that 13 of them had marked 
dental sepsis, and all had abscesses in sites favoured by bronchial emboli, 
unlike the pyaemic, neoplastic and specific cases. It is reasonable to 
assume that they were actually the result of bronchial emboli. 

Treatment :—A lung abscess not being always due to the same 
aetiology, the primary cause and nature of suppuration must, if possible, 
be first determined, before a proper line of treatment can be chalked 
out. Neoplasms especially must be ruled out. 

Natural resolution by medical treatment, consisting of rest, chemo¬ 
therapy by the intramuscular route or by aerosols, postural drainage 
and high protein diet, would be an ideal termination of lung abscess. 
However, when the patients come to us in a stage in which they usually 
present themselves first, i.e., after a lapse of about 2 months from the 
onset, medical treatment is not of much avail. The analysis of medical 
treatment of 28 cases of this series is as follows:— 

Cured .. .. .. 5 (They were all acute abscesses). 

Passed on to chronic stage 19 

Deaths .. .. .. 4 (while in hospital). 

Many more must have died after discharge from the hospital. If 
we take only the acute cases, i.e., those who reported within 6 weeks, 

5 out of 9 such cases got cured showing that medical treatment can be 
effective in a fair percentage of such cases. However, radiologically, 
some degree of fibrosis is always left and it is not cetain if a small focus 
of suppuration is not still left in them which may flare up again at a later 
date, as a mild amount of expectoration also often persists in them. 

Surgical Treatment :—External drainage with rib resection was 
done in 3 cases. One of these showed clinical improvement though the 
cough persisted. Later, by bronchography, it was found that he had 
cylindrical bronchiectasis of the basal branches. The other case had 
multiple abscesses and so showed no improvement. Later, a successful 
pneumonectomy was done on her at Vellore by Dr. Betts. The third 
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Jiad a lung abscess secondary to a dermoid cyst and is still under treat- 
jnent. 

According to Smith® (1948), with treatment under mescal lines 
xg per cent of cases got cured and 60 per cent became chronic as com¬ 
pared to 46.1 per cent cured and 21.2 per cent chronic with surgical 
treatment. 

Recent statistics by certain workers on the treatment of acute 
abscesses by chemotherapy, since the advent of penicillin by the intra¬ 
muscular route or aerosols, are more hopeful. Jewett® and Dimond claim 
10 cures in 12 cases treated by combined parenteral and aerosolized 
peniciUin therapy. They however admit that only acute cases in which 
the duration of symptoms has been less than 12 months are good subjects 
for medical management. It must also be remembered that the results 
of surgical treatment are also improving as more cases are being rendered 
fit for resections by the use of chemotherapy. 

On the whole I think that medical treatment is more or less a failure 
so far as the cure of chronic cases are concerned, though with proper 
medical measures the patient does improve to a point where he becomes a 
better surgical risk. 

Bronchiectasis 

Aetiology :—It is now almost universally accepted that obstruction 
to the lumen of a bronchus produces atelectasis, and bronchiectasis 
•develops on the top of that. Obstruction of a bronchus is probably 
most commonly caused by viscid secretions. This is especially so iii child¬ 
hood. Other factors are foreign bodies, bronchial neoplasm, bronchial 
stenosis and fibrosis from various causes. 

In this series of 22 cases of bronchiectasis, 15 males and 7 females, 
nearly all confirmed by bronchography, a foreign body was the cause in 
2. cases. 

In three cases of this series it was found to be secondary to tuber- 
-culosis. 

Examination of the teeth showed thickly coated teeth and septic 
,^ums in 9 cases out of 22 patients. Six cases had congested throats. 
•One case had a septal defect with discharge from both meatuses, while 
two cases had hazy sinuses. 

It is possible that a more careful examination of the oro-nasal pass- 
.ages may show a closer association between the two. 

Bronchography should always be done in every suspected case of 
bronchiectasis. 

Of course, if an operation is to follow, all the lobes of both lungs 
•.should be subjected to bronchography. 

Bronchography was done in 31 suspected cases out of which 19 
:showed positive and 12 negative results. The 'Leafless Tree’ appearance 
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~\vas universally present. 

Plain roentgenograms cannot be regarded as decisive for final 
diagnosis. 

Cystic Lung (Mainly cystic Bronchiectasis) 

Due to certain characteristic radiological findings these could be 
grouped together. 

Out of our group, 19 of our cases fall into the group of cystic bron¬ 
chiectasis. One had a sohtary,' suppurating cyst which turned out tO' 
be a dermoid cyst. She is not being included in further analysis. 

The characteristic features of our main group are that the cystic 
cavities are regular and freely communicate with the bronchi. Bronchi 
in some cases show fusiform dilatations in addition to the cystic dila¬ 
tations. Such fusiform dilatations are however not distorted as in the 
usual cases of bronchiectasis. A bizarre network is often visible in the 
plain roentgenogram along with lessened lung markings in the periphery 
of the lung field. Generally, there is no marked displacement present 
unless there is a massive involvement of the whole lung. However, this- 
is seen definitely in some cases. 

Table i .—Incidence According to Age Groups. 

Ages at which patients 

reported (in years) .. 0-5 6 - 10 , 11 - 15 , 16 - 25 , 26 - 40 , 41 - 50 , 51-70 

Cystic lung .. ., ,.i 2 4 6 3 3 

Bronchiectasis .. .... .. .. 5 9 2 6 

Table 2 .— Appearance of Symptoms According to Age Groups. 

Ages at which symptoms 

appeared (in years) .. .. 0-5 6 - 10 , 11 - 15 , 16 - 25 , 26 - 40 , 41 - 50 , 51-60 

Cystic lung .. .. •• 7 2 2 6 2 

Bronchiectasis .. .. ..i.. 3 5 6 4 3 

Table 3 .— Degree of Lung Displacement. 

No. Slight Moderate IMarked 

Displacement .. .. displacement dis. dis. dis. 

Cystic lung .. .. ii ( 58 %) 3 ( 16 %) 4 ( 21 %) i ( 5 %) 

Bronchiectasis .. .. 14 ( 63 %) 3 ( 14 %) 2 ( 9 %) 3 ( 14 %) 

Table 4 .— Involvement of Lobes. 

Lobes involved .. .. R.U.L. R.iM.L. R.L.L. L.U.L. L.L.L. 

Cystic lung .... 6 4 6 3 9 

Bronchiectasis .... 6 6 9 2 7 

Tables i, 2, 3 and 4, show a comparison between the ordinary 
Bronchiectasis and cystic bronchiectasis as regards the displacement, 
lobar distribution and age of onset, etc.. 

In all these cystic cases there was a history of cough and expec¬ 
toration of varying duration. 8 gave histpry of acute illness reseml^Iing ^ 
pneumonia. It is, however, difficult to say if it had any casual relation 
with the cystic condition or was in fact a complication of a cystic state. 
They ultimately end either in some serious complications such as sup¬ 
purative pneumonia or in Cor Pulmonale. 
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A very interesting question is whether these 'cysts 'are a congenital 
anomaly or are an acquired state and what their relationship is with. 
l)ronchiectasis. 

The very fact that almost in one year we have been able to detect 
as many as ig cases, goes strongly agaiiist the condition being con-- 
•genital. 1 think the condition is quite common provided one is on the 
look out for it. Another clinical feature which goes strongly against the 
congenital hypothesis is the fact that quite a number of them started 
quite late in life. Lack of displacement of the mediastinum, etc,, in 
the majority of such cases is often mentioned as a point in favour of these - 
being congenital, as bronchietasis being the result of atelectasis is suppos¬ 
ed to be far more often accompanied by mediastinal displacement.. 
Table 3, however, shows that the percentage of cases showing no displace¬ 
ment in the two conditions is practically the same, though marked, 
displacement is more frequent in bronchiectasis. I may also mention 
that none of these cases were associated with any other congenital dis¬ 
order though I am quite aware of the reports of a few cases by different 
observers, where cysts in the lung were found associated with conditions 
like tuberose sclerosis, xanthomatosis, biliary cirrhosis, pituitary 
disorders, etc. However one point is striking and may be considered 
at first sight to strongly support the theory of the congenital origin of 
these cysts. The onset of the s5miptoms is on the average at a much 
younger age in this group than in the usual bronchiectasis group. How¬ 
ever this need not necessarily mean that the condition of cystic disease 
is congenital-in origin. It is in fact possible that it is the state of the 
bronchial walls that determines whether, when atelectasis has occurred, 
the dilatations will become cystic in shape or will remain fusiform or 
saccular. The cystic dilatations may thus depend upon a special con¬ 
genital weakness of the bronchial wall, or because in childhood, or in¬ 
fancy the bronchial walls are yet so poorly- developed that they give way 
more easily to a pull. Considering that a certain number of cases deve¬ 
lop much later in life, much may also depend upon the site of obstruction 
causing atelectasis and whether that is viscid sputum or some other 
physical agent. It is well known that when bronchiectasis affects- 
the larger bronchi the result is cylindrical bronchiectasis and when it 
affects the smaller bronchi the result is saccular dilatations. It is pos¬ 
sible that when still smaller bronchi are affected the result is cystic 
dilatation. According to such a h3q)othesis cystic lung of this type is - 
just a variety of bronchiectasis, the varieties being fusiforin, saccular, 
and cystic. Moreover, it is possible that due to the ineffective nature - 
of the cough in childhood and finfants, the bronchial emboli of viscid- 
sputum more often reach the smallest branches of the bronchi, 

Ahother suggestion which I am hazarding may be worthy of con-- 
- sideration. Wlfile the ordinary t3q)e of bronchiectasis maj'’ be the re— 
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suit of atelectasis, as is commonly believed, the cystic type may form in 
the same way in which tension cavities or localised patches of emphy¬ 
sema form, i.e., when the obstruction remains partial so that air can 
enter during inspiration but cannot leave during expiration. This may 
possibly result in the cyst-hke ballooning of the bronchi beyond the 

• obstruction especially if their walls are already weakened by inflammation. 

Two other theories as regards the formation of such cysts deserve 
some mention. It has been postulated that as the majority form in 

• childhood, they may be the result of the primary type of tuberculosis, 
formed by a gland pressing upon a bronchus or eroding into it, and 
causing atelectasis. While it is possible that a few cases may develop 
like this, the preponderance in the lower lobes goes strongly against 
such a hypothesis. If it be tubercular glands causing it, the distribution 
should be anywhere in the lungs and, if anything, the middle lobe cysts 
should preponderate as the bronchus of this lobe is most susceptible 
to such pressure. 

Nicolson’ and others have suggested that these cysts may be the 
result of epithelization of old healed abscesses. While such a theory 
may explain some of the solitary cysts, it is diflicult to visualize small 
multiple abscesses even in a single segment leaving the multiple cyst- 
;iike cavities that we find. Moreover, lack of any marked distortion of 
the bronchi in many of the cases goes strongly against such an hypothe¬ 
sis. 

Three of our cases throw an interesting light on the subject and 
rather go to show that the two conditions are identical. One of the 

• cases developed bronchiectasis after inhalation of a foreign body with 
secondary suppurative pneumonitis. A careful examination of his 
bronchogram- shows that while he had developed the usual type of 

. bronchiectasis, a few of the shadows showed an appearance very similar 
to that of cystic dilatations. The other two cases are even more sug- 
. gestive. They had the usual history of bronchiectasis and were aged 
about 30 years. The bronchograms showed that while certain areas 
show saccular dilatations, in other areas the appearances are typi '-al of 
-cystic disease. It would thus, I think, be rational to assume that the 
two conditions are just different grades or types of the same disease 
unless the pathologists can definitely prove that the two conditions are 
different which they have not been able to do so far. 

Due to lack of time I would say that only a few cases have so far 
been submitted to major surgery like pneumonectomy and lobectomy 
-jin this hospital but we are developing such units. 

I may say that, however, the only hope for chronic cases suffering 
from the clinical entities discussed in this lecture, lies in surgery. I 
think we should all try in our own way to have a Chest Surgery Unit 
-in every premier hospital in a state. The need of such units is great. 
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specially when we consider the fact that lobectomies and pneumonec- 
iomies are going to play an important role even in the treatment of 
pulmonary tuberculosis, in addition to being the sole curative procedures 
for the majority of cases of bronchiectasis and chronic lung abscesses. 
In addition chest surgery is likely to play an important and ever in¬ 
creasing role in the treatment of many heart conditions. Of course, an 
alternative method for a country like ours where every state is passing 
through financial stringency, can be that we may develop to start with 
a few chest surgery centres in India, where chest surgeons and other 
auxilliary services can be made available to patients from different parts 
of the country and where surgeons from different states could be sent 
lor training in this art so that in the course of time every state could 
have a well estabhshed Chest Centre of its own. 
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A PRELIMINARY REPORT ON EXPERIMENTAL EPIDEMIC DROPSY 

B. B. Bbatia and B. K. Malaviya * 

Careful study of the clinical picture of epidemic dropsy, from the 
literature, and our own observations of cases occurring in the Uttar 
Pradesh State, convinced us, that the clinical picture was not uniform 
in different epidemics and showed considerable variation. Was this 
variation due to different adulterants in the mustard oil or some other 
factors ? What was the pathogenesis of epidemic dropsy? Was vita¬ 
min B complex, which was so largely administered, of any use in the 
treatment of this disease? These were some of the questions that 
baffled us and made us undertake an experimental study of epidemic 
dropsy. The work has been in progress for over a year and a half but 
we are stiU in the preliminary stages. We have ventured to present a 
brief report of the work done so far at this meeting of the eminent phy¬ 
sicians of India, so that their criticism and suggestions may be of help 
in our further work. 

By the kind permission of the Govt, of the Uttar Pradesh State—we 
were able to produce an epidemic dropsy-like syndrome in volunteers 
from the Lucknow, Central Jail. The Govt, agreed to give some con¬ 
cession to these volunteers and we agreed to compensate them and their 
families, if any permanent harm came to them. One of the volunteers 
was used as control and was given one ounce of pure mustard oil daily 
with his usual well balanced diet, the other five were fed on mustard oil 
adulterated with lo per cent Argemone mexicana oil. 

In each case a thorough clinical examination, including teleradio¬ 
gram, electro-cardiogram, visual fields, tension of the eye balls, etc., was 
done before the experiment was started; symptoms were noted from 
day to day and a thorough clinical examination was made at v/eekly 
intervals. 

Daily feeding of the oil was continued for 28 days; after that, we 
could not persuade the volunteers to continue it, as their suffering was 
rather acute. However during this period we had succeeded in produc¬ 
ing an epidemic dropsy like syndrome in all the five volunteers, who were 
given mustard oil, adulterated with that of Argemone mexicana. 

The s5Tnptoms produced in the control and the five volunteers are 
given below in Table i. The control w^as not told that he was being 
given a different oil and for the first 2 or 3 days exhibited the same 
symptoms as the others, but did not develop any anasarca. From th e 

* Department of Medicine & Biochemistry, Lucknow University. 
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Table i.—Signs Produced in Human Volunteers AJter Admimsiration of Mustard Oil Adulieraied mth io% Argemone Mexicam. 
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Fig. 3-— Leg showing patches of erythema and cedema, 
atter 14 days of the administration of oil. (Mr. S. R.) 
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BHATIA <S. MALAVIYA—EPIDEMIC DROPSY 

perusal of this chart it would be obvious, that severe gastro-intestinal 
irritation is produced by this oil leading to nausea, vomiting, diarrhoea, 
pain, griping and loss of appetite. Generalised body pain, malaise and 
lethargy were also prominent symptoms. All the volunteers, started 
showing oedema on the feet, after 7 to 10 days of the ingestion of the 
oil. It continued to increase progressively with the administration and 
for nearly one month, after the oil was discontinued. Photo¬ 
graphs I, 2, and 3 show the type of oedema, which was produced. 

In Table 2 are summarised the signs that were noticed on weekly 
examinations. It would be obvious from its -perusal, that no charac¬ 
teristic changes were observed in the cardiovascular system, visual 
fields or the tension of the eye balls. 

As a result of this experiment, we were convinced that the epidemic 
dropsy-like syndrome could be produced in nearly all cases by the ad- 
ministratioh of mustard oil, adulterated with 10 per cent Argemone 
mexicana oil, but the clinical picture was somewhat different from that 
seen in epidemics. For instance, during a period of 2 months of this 
experiment, one month of oil administration and one month subsequent 
to that, no cardiovascular signs were noticed, nor were any significant 
changes found in the heart on clinical, radiological and electro-cardio- 
graphic examination. In epidemics, cardio-vascular symptoms and 
signs have been reported in nearly 85 per cent of cases. In this short 
series, we also failed to notice any visual symptoms, such as changes in 
visual fields or in the tension of the eye-balls. Such changes again are 
said to occur in 10 to 15 per cent of cases of epidemic dropsy. We also • 
failed to observe except in one case any skin lesions, such as erythema, 
pigmentation, warts or sarcoid-like nodules. The gastro-intestinal' 
and general toxsemic symptoms were far more pronounced in our experi- - 
mental series than in the naturally occurring disease. 

It thus became obvious that in the naturally occurring disease, some 
other contributory factors were present; these might have been (i) ill 
balanced diet of different localities (2) oth6r toxic substances in the 
adulterated mustard oil (3) super-added exogenous infections. Ob¬ 
servations on these aspects have been started in a series of animals. 

We have also succeeded in producing in rhesus monkeys an epi¬ 
demic-dropsy-like syndronie, ejtactly similar to that produced in human 
volunteers. Four monkeys were fed daily with 0.5 cc. of pure Argemone 
oil by dropping it on the back of their throat by means of a glass pipette.. 
We had to resort to this method, as monkeys refused to eat a meal cooked 
with this oil. Four controls were fed on daily doses of 0.5 c.c. of pure- 
mustard oil. Those fed on Argemone mexicana oil started showing 
puffiness of the face and oedema of the hands and feet in 10 to 15 days. 
All of them died after 2 to 3 months by the daily administration of this - 
oil. A careful pathological study is being made of the viscera obtained. 
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at postmortem, but unfortunately inspite of all our efforts, the report 
> could not be ready for this conference. Photographs 3 and 4 show the 
type of disease that was produced in these monkeys. Monkeys fed on 
;pure mustard oil did not show any signs or S5TOptoms. Rabbits and 
rats were also given Argemone mexicana oil—but did not develop any 
signs. 

We have now undertaken a systematic study of the pathological 

• changes produced by the oil—at the commencement of general 
anasarca—when general anasarca has lasted for one month—two 
months—and three months—^in^ order to find out tha progress of the 

-pathological processes and to determine at what stage it is reversible 
,by the discontinuations of the oil. 

We have started a careful study of the haemod5mamics of the cardio¬ 
vascular system and the bio-chemical changes. These experiments are 
Zlikely to last for a long period, but we hope, they will enable ills to throw 
more light on the pathogenesis of this disease. 

We have also diverted our attention to find if .besides Argemone 
■. mexicana are some other toxic adulterants in mustard oil. Various 
.-samples of mustard seeds were collected from Lucknow, Bareilly and 
Banars markets. These showed adulteration with several other seeds 
' besides Argemone mexicana. In some cases, the exact identity of seeds 
was not possible. We have grown these seeds last November and when 
-the plants are mature,their botanical names will be determined. . 

Meanwhile we have started experiments with one other oil which 
also seems to produce toxic symptoms but somewhat different from 
those of Argemone mexicana. This oil produced gastro-intestinal 
symptoms, such as diarrhoea in monkeys, but no general anasarca or 

• erythema. In the pigeon it has produced some . ocular changes in all 
cases. Photo^aph 6 is a picture of ,one of these pigeons. However, 

-.it is too early to talk about this oil. 
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AUREOMYCIN IN ENTERIC FEVER 
Preliminary Communication 
B. B. Yodh and B. J. Vakil 

Since the introduction of aureomycin by Duggar, two years back, many 
reports have been published regarding its effects in various diseases. 
Bryer, Long and others^ (1948) treated two patients of enteric fever with 
aureomycin 10 to 16 mg. per Kg. body weight per day and reported 
favourable initial results. In the same year, Finland, Collins and Paine^ 
in their work on sensitivity of various organisms to aureomycin in vitro 
and in vivo showed that most of the gram negative baciUi including 
typhoid and salmonella were inhibited in vitro by 25 Gm. per c.c.- of aureo¬ 
mycin. They reported five cases of enteric, treated with aureomycin. 
The results show that blood, urine and stools became sterile in 24 to 
72 hours after treatment in aU the cases, but effective symptomatic 
improvement was observed in one case only, two cases showed doubtful 
improvement, while two cases completely failed to improve. One of 
the cases developed haemorrhage and perforation. They also reported 
temporary sterilization of a typhoid carrier during treatment.- Vernon 
et al (1949) reported its effect on two cases treated with a dose of 50 
to 500 mg. per Kg. body weight per day. They found that aureomycin 
had slight but definite effect on their cases, though they mentioned that 
•chloramphenicol was superior. Brainerd, Clark and others® (i 949 ) 
reported effect on three cases of healthy typhoid carriers and six cases 
of enteric fever. Their one carrier showed temporary sterilization of 
stools, second case of biliary fistula responded well, while third one failed 
to improve. Of the six cases of fever, two children showed return of 
temperature to normal -within 48 to g6 hours followed by blood culture 
becoming sterile; one case showed sterilization of blood but no effect 
on temperature. Rest of the three cases showed slight effect on tem¬ 
perature curves. They concluded that the effect of aureomycin on 
t5^phoid was variable and for the most part could not be interpreted as 
showing therapeutic effect of drug. 

Patel and others® (1949) treated four cases with a dose of 0.25 to 
i.o Gm. three hourly. They report that blood culture becomes sterile 
in 48 to 72 hours, although, clinical improvement is not so striking and 
takes 7 to 10 days. They report that with aureomycin, course of en¬ 
teric becomes milder and complications were not seen in their cases. 

V oodward, Smadel and Ley^ (1950) treated four cases of enteric 
"wi 1 a dose of 0.5 to 0.75 Gm. four hourly. There were two deaths and 
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poor response in the other two cases. Bailey’^ (1950) reported improve¬ 
ment in peritonitis following typhoid perforation with aureomycin, 
although the course of fever remained unaffected. 

We here give results of aureomycin therapy in 12 cases of enteric 
fever and the effect of the drug on B. typhosus isolated from 16 cases 
in all in vitro. 

Method of Study 

All the patients were accepted for inclusion in investigative series 
only when adequate clinical and laboratory criteria for diagnosis were 
satisfied. Of the 12 cases treated in all, 8 cases were in bacterccmic 
stage when they were taken under observation. Ten cases were of 
initial attack while two cases were relapses following Chloromycetin 
therapy. 

In the majority of cases after administering aureomycin blood culture 
was done daily till it was found sterile for three successive days. Urine 
and stool cultures were done on admission, and later on, on alternate 
days during the 2nd and the 3rd week, till three successive cultures were 
sterile. Widal was done twice a week. 

Dose and Method of Administration 

All the cases were given, in addition to aureomycin, supportive 
symptomatic treatment. To prevent oropharyngeal complications 
vitamin B complex was given in majority of the cases. In seven cases 
aureomycin was given orally. In one case only intravenously, while 
in two cases intravenously at the start for a period of six to seven days 
and later by oral route, while in two cases it was given simultaneously 
by oral and intravenous routes. 

In aU the cases an initial loading dose was given and later main¬ 
tenance dose was continued. The drug was discontinued gradually. 
Different schedules of treatment were tried to study the effect of varia¬ 
tion of dose. In seven cases treated only orally, a loading dose of 1 
to 2.5 Gm. of aureomycin was given in i or 4 equal doses at 2 liourly 
intervals. Maintenance dose was given at 4 hourly intervals in 5 cases, 
and 3 hourly in 2 cases. The amount of maintenance dose given was 40 mg. 
/Kg./day in i case, 50 mg./Kg./day in 2 cases, 80 mg./Kg./day in i 
case, 85 mg./Kg./day in 2 cases and no mg./Kg./day in i case. One 
case was treated only parenterally with a dose of 100 mg. 6 hourly. 
Of the four cases treated on combined routes, two were given 100 mg. 

6 hourly for a week and later 30-50 mg./Kg./day, while other two cases 
were given 100 mg. 12 hourly intravenously with 45 mg./Kg./day 6 
hourly, orally. Intravenous preparation was given, dissolved in 50 to 
100 cc. of saline, slowly in different veins ever}' time. In two cases 
method of injecting 100 cc. glucose to clean out the syringe and 
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needle before taking it out, was also tried. The cases studied were 
treated in different weeks of fever. One case was treated in the 2nd 
week, 6 cases in the 3rd week, 5 cases in the 4th and 5th weeks. 

Side Effects of the Drug 

Oral Preparation :—Side effects were few and negligible except for 
one case (case 6) who developed moderate vomiting and improved 
on stopping the drug. No other side effects were observed in the rest. 

Intravenous Preparation :—In all the four cases, we observed pain 
and tenderness at the sites of injections, later resulting in thrombosis of 
the veins. On case (case g) had thrombosis of aU superficial veins and 
injections had to be abandoned. Only on three occasions rigors were 
noted after intravenous injection and were easily contrdlled. 

SUMMARY OF EACH CASE 

( 1 ). Mrs. B. P., aged 22 years, was admitted on 11-7-1950 with a history of 
continuous fever of 7 days duration and frequency of stools 5-6/day with blood 
since the last 2 days. The present attack being a relapse of typhoid fever which 
was treated successfully wth Chloromycetin; she was alright for a week between 
two attacks. 

Her conjunctivae and mucous membrane of the mouth were pale, nails were- 
pale, tongue was coated in the centre, red blood cell count was 3.8 million, hemoglo¬ 
bin was 58 per cent, while white blood cell count was 5,600. Differential count was 
wthin normal limits. Routine examination of stools showed plenty of red blood 
cells. Urine and stool cultures showed no pathogens. Widal reaction was posi¬ 
tive for O and H in i: 50 dilution. Clot culture was positive for B. typhosus. 

Patient »was given liquid diet consisting of small quantities of apple juice,, 
pomegranate juice and butter milk. Patient was given a blood transfusion of 300 cc. 
and daily injections of calcium gluconate 10 cc. 10 per cent, coagulen ciba 5 c.c. 
intramuscularly, vitamin C and glucose 25 per cent and Congo red were given. 
Aureomycin was given on the 34th day with a loading dose of 0.5 Gm. 2 hourly 
for 4 doses and then 0.5 Gm. 4 hourly. In all 21 Gm. were given in 8'days. 

There was little effect on the general condition or temperature. Patient 
expired on 22-7-1950 from profuse hasraorrhage. 

( 2 ). Mr. R. C., aged 22 years, was admitted on 20-7-1950 with remittent 
fever of 6 days’ duration associated rvith malaise and headache. He complained 
of frequency of stools 5-6 /day of i day’s duration. 

Patient had never been inoculated. On enquiry about the incidence of typhoid 
in contacts, it was found that the neighbour had fever on the same day while his 
brother had it 10 months back. On examination, patient looked ill. His tongue 
was coated in the centre, and margins were red. His pulse was rapid and dicrotic in 
character. Spleen was 2 fingers below the costal arch. He showed leucopenia of 2,500 
with lymphocytosis (44 per cent) and polymorphopenia (54 per cent). His clot 
culture of 8th day showed pure growth of B. typhosus. Widal reactions were posi¬ 
tive for O antigen in i: 50 dilution. Urine and stool examination both routine and 
culture showed nothing. 

Patient was put on fluid diet measuring about 100 oz. and of total caloric 
value 1,100. He was given supportive treatment of a diaphoretic mixture, glucose 
saline subcutaneously, glucose 25 per cent and vitamin C 500 mg. intravenously and 
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-vitamin B complex intramuscularly. Aureomycin was started on the i ith day with a 
loading dose of 2.8 mg./Kg. body weight in 10 hours in five equal doses (t.c., 1.25 
•Gm.). iVIaintenance dose was given as 40 mg. /Kg. body weight daily in three hourly 
doses (2 Gm. daily).- On the 20th day, the dose was reduced to 34 mg./Kg. body 
weight daily in 4 hourly doses (1.5 Gm. daily). The drug was omitted on the 25th 
day, total dose being given was 25.75 Gm. The drug had no effect on the course of 
the disease.Patient developed tympanites on the 13th day. Patient who showed drow¬ 
siness and muttering fromtheiith day of illness continued to be so till the 22nd day. 
Temperature continued fluctuating between 102 and 98 and showed signs of improve¬ 
ment on the 22nd day. Temperature came down to normal on the 24th day, {i.c., 13 
4 ays after aureomycin therapy). Pulse showed similar fluctuations. Tongue became 
-clear on the 20th day. Spleen remained palpable till the 24th day of illness. Tympa¬ 
nites started becoming less from the 24th day and disappeared on the 27th day. 

Blood Culture was negative when examined after 10 days and 18 days. 
Widal showed increase in titre from 'O’—i; 50 to O 1; 1250—and 'H'—i: 500. Total 
white cell count had improved to 4,400 when fever had comedown. Stool cultures 
before and after the therapy—in all six—were negative and so were the urine cul¬ 
tures. 

Patient was discharged on 16-8-1950. 

( 3 ). Mr. M. M. R., aged 19 years, was admitted on 27-7-1950 with a history of 
remittent fever of 10 days duration with headache of 3 days duration. He com¬ 
plained of 1-2 vomits/day. He was inoculated for T.A.B. 3 years back. Patient 
gave history of typhoid at home 10 months back. 

On examination, tongue w'as coated in the centre. He showed anosmia. Hoc- 
moglobin was 62 per cent, whereas red blood cell count was 2.9 million. He 
showed marked leucopenia {2800) with lymphocytosis {53 per cent). Widal reac¬ 
tion was positive in following dilutions—H i ; 250, O i : 250, A i ; 125, B i : 50, 
while clot culture showed growth of B. typhosus and Siaphylococctis aureus. His 
routine and cultured stool examination showed nothing particular while urine show¬ 
ed traces of protein, acetones and amorphous phosphates. Urine culture showed 
Staphylococcus albus gro-wth. 

Patient was put on liquid diet measuring 125 oz. and valuing 1,500 calories. 
He was given supportive treatment as follows; A diaphoretic mixture, glucose 
saline subcutaneously, intravenous glucose 25 per cent with vitamin C 500 mg. 
and vitamin B complex injections. Patient was given aureomycin on the 31st, i.c., 
i2th day, at 10 a.ra. with a loading dose of 70 mg. /Kg. body weight (i.c., 3 Gm. per 
day) per day. Aureomycin was given in 4 hourly doses as maintenance dose. On 
12-8-1950, i.e., 24th day of illness, maintenance dose was further reduced to 42 
mg. /Kg. body weight in 4 hourly doses per day, {i.e., r. 5 Gm. per day). Total 
amount of drug was 161 capsules (40.25 Gm.) 

The drug had practically no effect on the temperature and pulse. Temperature 
became norma! on the 31st day of illness. Tongue remained coated till the 24th day. 
Spleen became palpable on the 13th day and remained so for 3 days. Vomiting persist¬ 
ed till the temperature showed signs of decline, {i.e., 25th day). On the 13th and 14th 
day, he had blood in the vomits but it cleared out with usual coagulant therapy. Dur¬ 
ing the 3rd week, patient showed cracks on lips and crusts on margin of nose, and 
cleared out by 25th day. Aureomycin wms abandoned on 26th day because of poor 
response. Patient remained afebrile for 7 days. On the 37th day he developed pain 
all over the abdomen and next day he developed temperature. Blood examination 
in 2nd week {14th day) showed increase in widal reaction—H i : 2,500, O i : i. 25 °> 
B I : 250. Clot culture became negative ior B. typhosus and remained so in 3rd 
week also. His urine and stool cultures were repeatedly negative in the ist, 2nd, 
and ard weeks. 
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Patient was put on reduced diet during convalescence. 

Relapse .’—On 38th day patient showed a rise of temperature \vith tongue 
red at margins. He developed remittent fever. Tongue became coated in the centre. 
He developed tympanites on 41st day which subsided after 3 days. His \vidal 
test was repeated and showed O i r ^ ^ * 2.5^®* Clot culture showed pure 
growth of B. typhosus. 

Patient was put on chloramphenicol on 5th September, i.e., 48th day, at 
12 noon -ivith an initial dose of 4.5 Gm. or 128 mg. /Kg. body weight. In 24 hours 
maintenance dose of 3 Gm. per dky or 85 mg. /Kg. per day in 4 hourly doses was 
given. With it usual supportive line of treatment was also given. Temperature 
came dorvn in 48 hours. The maintenance dose was reduced to i. 5 Gm. per day 
or 42 mg./Kg’ per day on 51st day. Tongue started becoming clear from the next 
day and became moist and clean in another 48 hours. While bowels which were 
constipated during pyrexial period started moving normally from 3rd day. On 
11-9-1950, i.e., 54th day, maintenance dose was further reduced to i Gm. per day 
or 28 mg. /Kg. per day in 6 hourly doses. Finally, chloramphenicol was abandoned 
on 14-9-1950, total amount given being 18 Gm. in 8^ days. Patient was discharged 
on 23-9-1950. 

( 4 ). Mr. R. S., aged 20 years, was admitted for continuous fever of 15 days 
duration associated with malaise and constipation. Patient complained of cough 
with mucoid expectoration since last 3 days. 

On inquiring into previous illness, patient gave history of chronic malaria 
lasting for six months, 2 years back. Patient was never inoculated with T.A.B. 
Gave history of typhoid incidence in neighbour, simultaneously. 

Patient looked ill. His mucous membrane of conjunctivas and mouth showed' 
pallor. Tongue was dry and diffusely coated. Lips were dry and cracked. He 
showed fine tremors in all extremities. Liver and spleen were both palpable. Pulse 
was regular and dicrotic in character. Patient showed a normal red blood cell and 
white blood cell count; differential count revealed polymorphs 58 per cent, lym¬ 
phocytes 37 per cent, monocytes 2 per cent, eosinophils 3 per cent. Widal was 
positive for H. and O, both in i : 500 dilution. Clot culture showed pure growth 
of B. typhosus. Urine showed few epithelial cells and pus cells but cultural exa¬ 
mination did not show any growth. Stool culture was also negative. 

Patient was put on fluid diet measuring about 120 oz. and total caloric value 
of 1,300. He was given supportive treatment of diaphoretic mixture, glucose 
25 per cent 100 c.c. with vitamin C 500 mg., glucose saline S, C. and vitamin B 
complex intramuscularly. Aureomycin was started on 19th day with a loading dose 
of 40 mg. per Kg. body weight in first 10 hours in five equal doses at two hourly 
intervals, {i.e., 2.5 Gm. in 10 hours). Later 40 mg./Kg. was given in next 15 hours 
in 3 hourly doses. Maintenance dose was given as 50 mg. /Kg. body weight in 24 
hours in four hourly doses. Aureomycin had beneficial effect on the course of 
illness. 

From the 2nd day of aureomycin therapy, fever showed less than usual 
fluctuations. Whereas, before treatment fluctuations ranged between 102.5 3-°^^ 
98, it now showed fluctuations beUveen 101.5 and 99. Within 4 days it further 
dropped to 99.5 and 97. Fever touched normal on 2gth day of illness, i.e., 10 
days after aureomycin was given. Pulse and respiration rate showed correspond¬ 
ing variations and came to normal limit with temperature. 

On the day of starting aureomycin, patient showed muttering which cleared up 
in next 2 days. Tongue showed improvement from 24th day of illness and was 
clear on 29th day. Lips remained dry and crusted till 22nd day. Patient develop¬ 
ed tympanites on 20th day and got rid of it on 29th day. Liver and spleen remain¬ 
ed palpable till 25th day. 
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After a week clot culture had become negative for B. typhosus, stool cultures 
on alternate days were negative and so were urine cultures. Widal showed little 
change. 

Patient was given in all 24.25 Gm. of aureomycin. He was discharged 
cured on 28-8-1950. 

( 5 ) . Mss N. J., aged ii years, was admitted on 21-8-1950 with 7 da5's re¬ 
mittent fever accompanied rvith headache, malaise and constipation and occasio¬ 
nal vomiting. On examination, tongue was found coated and dry. Her blood 
examination showed haemoglobin 85 per cent, red blood cell 4.1 million, white 
blood cell 4,500 while differential count showed polmorphs 68 per cent, lym¬ 
phocytes 30 per cent, eosinophils 2 per cent. Widal was positive for O and H. 
antigens in 1:250 dilutions. Clot culture• showed pure grorvth of B. typhosus. 
Routine and cultural examination of urine and stool showed nothing abnormal. 

Patient was put on liquid diet measuring iiooz. and valuing 1,300 calories. 
She was given supportive treatment of a diaphoretic mixture, glucose saline sub¬ 
cutaneously 100 C.C., 25 per cent glucose with vitamin C 500 mg. intravenously 
and vitamin B complex intramuscularly on alternate days. Aureomycin was 
started on 23rd, i.e., gth day at 6 p.m. with a loading dose of 35 mg./Kg. in a single 
dose (i.e., iGm) and maintenance dose was given as 110 mg./Kg. per day in four 
hourly dcses. On 29th day, i.e., 15th day of fever, maintenance dose was reduced 
to 55 mg. /Kg. body weight per day in four hourly dosage. On 9-9-1950, i.c., 25th 
day of illness when fever had come down to normal, aureomycin was further re¬ 
duced to 37 mg./Kg. per day in 6 hourly doses- Drug was stopped on 7th day 
after fever touched base line, total amount of drug given being 150 capsules, i.e., 
37.5 Gm, 

Drug showed no beneficial effect in fever or general condition. It remained 
fluctuating for 14 days and became normal on 22nd day of illness. Coating and 
dryness of the tongue became clear after fever came do^vn i.e., on 27th day of illness. 
Vomiting continued during the whole period of illness, 1-21 days, and stopped im¬ 
mediately the drug was discontinued. Patient developed slight cough rvith ex¬ 
pectoration on 12th day and tympanites on 14th day. Tympanites remained for 
4. days while cough persisted for the whole period of pyrexia. 

Clot culture remained positive lor 3 days after aureomycin was started. Re¬ 
peated examinations of urine and stool cultures in 2nd week were all negative while 
widal became strongly positive (H : 250, O i : 500) in 2nd week. 

Patient was discharged on 15-9-1950. 

(6) . Miss V., aged 13 years, was admitted rvith remittent fever of 8 days 
duration, drowsiness and muttering of 3 days duration. She had frequency of 
stools 2-3/day and cough rvith expectoration of 2 days duration. Patient gave 
history of typhoid in family 4 years back. On examination, tongue was dry and 
coated, lips were dry and cracked. She showed generalised tremors and tym¬ 
panites. Her blood examination revealed red blood cell 4 million, haemoglobin 
81 per cent, white blood cell 3,800, with lymphocytes 38 per cent, polymorphs 60 
per cent and monocytes 2 per cent. Widal was positive in 1 ; 500 dilution for O 
antigen. Clot culture was negative for B. typhosus, and stool routine and cultural 


showed nothing abnormal. 

Patient was given liquid diet measuring no oz. and valuing 900 calorics. 
She was also given supportive and symptomatic treatment. A diaphoretic and 
sedative cough mixture, glucose saline intravenously, glucose with vitamin C and 
vitamin B complex and folic acid were given. Patient was put on aureomycin on 
30/8, i.e., nth day.at 8 p.m, vdth an initial dose of i Gm. Maintenance dose of 
85mg. /Kg. body weight per day in 4 hourly doses (i.c., 3 Gm. /day) was given. On 
4 jg, i.e., i6th day of illness, aureomycin dose was doubled thinking that the dose 
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was too small, total aureomycin given being 120 caps., 25.5 Gm. On 6/9, i.e., 
18th day Chloromycetin was given in the following dose. Initial dose was 70 mg. /Kg. 
body weight or 2.5 Gm. in 10 hours in two hourly doses. In next 15 hours siniilar 
dose was given in three hourly doses. Maintenance dose of 85 mg. /Kg. body weight 
per day in 4 hourly doses. On ii jg, i.?.. 23rd day, Chloromycetin was reduced to- 
42 mg./Kg. per day in 4 hourly doses. On 13/9, i.e., 25th day. it was further re¬ 
duced to 28 mg. /Kg. day in 6 hourly doses. It was abandoned on 28th day. 

The drug had little effect on fever or general course of illness or complica¬ 
tions. On admission, patient developed retention of urine which continued for 
4-5 days. Tympanites increased and remained so during the whole period. Tem¬ 
perature kept on fluctuating while patient showed marked toxicity and delerium 
during the whole pyrexial period. She had disturbed sleep during this time. Patient 
became slightly dyspnoeic on 3 jg, i.e., 15th day. On 3rd she developed bronchitis. 
On 4th day both the lungs showed bubbling rales. On i [g, i.e., 13th day, patient 
had diarrhoea 3-5 /day, while from 4/9, i.e., i6th day, she had 1-2 vomits per day. 

Clot culture was negative in ist and 2nd week while stool and urine cultures 
were negative on 1st, 2nd and 3rd week. W^idal showed increase in concentration 
in the next week, H. i ; 250, O i : 250. 

On 6/9, i.e., i8th day, Chloromycetin was given, within 48 hours patient 
showed improvement in toxicity. She became more alert, stopped muttering and 
slept well at night. Within next 24 hours, lips and tongue became clear. While 
dyspnoea became less, diarrhoea stopped. Temperature came to normal after 156 
hours. Lungs became clear after 96 hours. Temperature, though reduced, took 
7 days to be normal. Patient developed a subcutaneous abscess at an injec¬ 
tion site which was treated with penicillin and fomentations. She was discharged 
on 20-9-1950. 

( 7 ). Miss S., aged 10 years, was admitted on 23-9-1950 with a history of 
continuous fever of 12 days duration and muttering and drowsiness of 2 days dura¬ 
tion. 

On examination, patient was poorly nourished and looked ill and toxic. Her 
tongue was dry and coated. Her lips were dry and cracked. Both liver and 
spleen were palpable. There were crepitations at right base. Soft systolic murmur 
was heard at apex. 

On investigation, red blood cell count was 2.7 million, haemoglobin was 52 
per cent, while white blood cell was 2.450 with a differential count showing poly¬ 
morphs 51 per cent, lymphocytes 47 per cent, eosinophils 2 per cent. Widal reaction 
was positive for H and O antigens in i : 500 and i: 1250 dilution, respectively. 
Routine and cultural examination of urine and stool were normal. Blood culture 
showed pure growth of B. typhosus. 

Patient was put on Quid diet of 120 oz. a day amounting to 1,200 calories 
and she was given supportive lines of treatment in the form of a diaphoretic mixture, 
a pint of glucose-saline subcutaneously and glucose and vitamin C intravenously, 
\dtamin B complex and folic acid injections. Patient was given aureomycin 80 mg. / 
Kg. body weight/day by mouth in 3 hourly doses, starting on 14th day. The drug 
WM abandoned on 28th day of illness. Chloromycetin was started on 40th day 
vnth a dose of 60 mg. /Kg. body weight /day in 4 hourly doses. On the next day it was 
further reduced to 20 mg./Kg. body weight/day in 4 hourly doses. Drug was 
stopped on the next day. Total amount given was 15 Gm. in 6 days. Aureomycin 
had little beneficial effect on temperature or pulse. On 6th day of therapy, signs 
of toxaemia became markedly less; patient became alert. Tongue, liver and 
spleen remained the same throughout iUness. Drug was abandoned after 14 davs, 
when41.75 Gm. were tried. With Chloromycetin, temperature came doum byl\ 4 is 
in 60 hours. Pulse and respiration also became normal by that time. Tongue became 
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clear in next 4 days, while liver and spleen shrunk to normal size in 2 days. Patient 
was discharged on 28-10-1950. 

(8) . Mr. A. R., aged 50 years, was admitted to the hospital with a history of 
fever of 15 days duration and hectic in nature with slight headache. On examina¬ 
tion, tongue was coated and dry. 

On investigation, red blood cell count was 4.2 million while hemoglobin 
was 88 per cent. White blood cell count was 4,450 with polymorphs 61 per cent, 
lymphocytes 38 per cent, and eosinophils i per cent. Urine showed traces of 
sugar and few pus cells. Culture of urine, stool, and blood were negative for B. 
iypkostts. Widal reaction was positive for H. antigen in i : 250 titre. 

Patient was put on liquid diet of 130 oz. with a caloric value of 1,700 calories. 
He was given a diaphoretic mixture, glucose-saline subcutaneously and glucose 
with vitamin C intravenously, folic acid and B complex intramuscularly. Patient was 
given 100 mg. of aureomycin intravenously every 6 hours starting on 17th day. 
Injections were replaced by oral aureomycin on 24th day with a dose of 50 mg. /Kg. 
body weight/day. Later, on 27th day, it was reduced to 32 mg. /Kg. body weight/ 
day.onzSth day to 25 mg. and finally on 30th day to 15 mg./Kg. body weight. 
The drug was stopped on 35th day, total amount given being 26 injections and 23 
Gm. orally. With intravenous aureomycin, patient showed gradual fall in tempera¬ 
ture and control in range of daily variations in 72 hours. After 96 hours, tempera 
ture fluctuated between 100 and 97 and reached normal after 9 days treatment. 
Tongue became clear and moist within 4 days treatment. Patient developed 
thrombophlebitis of the vein of the dorsal carpal arch on 25th day, i.n., on 7th day 
of intravenous medication, which subsided in a week’s time. 

Blood, urine, and stool cultures were repeatedly negative in 2nd week. Patient 
was discharged on 30-10-1950, 

( 9 ) . Mr. U. J., aged 35 years, cleaner by occupation, was admitted on 15-9- 
1950 with a history of 10 days continuous fever with cough and expectoration and 
pain in the chest. 

On examination, patient showed dry and coated tongue, rhonchi scattered 
all over and distended abdomen. On investigation, there was normal blood count 
while wdal reaction showed B 1 ; 50, and O i ; 250. 

Patient was treated on usual supportive line of treatment and Chloromycetin 
with a dose of 2 capsules 4 hourly. In all he was given 12 Gm, Temperature 
came down in 120 hours while general condition improved in 80 hours. He re¬ 
mained normal for 10 days and developed a relapse. His widal reaction showed 
H I ; 500, O I ; 250, while blood culture showed pure growth of B. 'yphostts. On 3rd 
day he became markedly toxic. He was put on usual lines of supportive therapy 
and intravenous aureomycin with a dose of 100 mg. four times a day. From next 
day he showed improvement in temperature, but on 4th day he developed pain at 
the sites of intravenous injections and all the superficial veins were found to be 
thrombosed. The drug had to be abandoned because of this. Total amount 
given being 800 mg. intravenously. 

Patient recovered after a fortnight. 

( 10 ) . IMr. C. K., aged 35, was admitted on 13-11-50 with a history of con 
tinuous fever since last 13 days and dry cough since last 8 daj's. 

On examination, patient was found toxic. Tongue was dry and coated. 
There ■were rose spots on the abdomen and chest. Liver and spleen were just pal¬ 
pable. Occasional rhonchi were heard over the chest. 

On investigation, haemoglobin was 80 per cent, red blood cell 4.02 million, 
white blood cell 9,850. Differential count was within normal limits. Urine shone 
traces of albumin and occasional pus cells. Stool examination did not show any¬ 
thing abnormal. Blood, urine and stool cultures were sterile. Widal showed 01:5° 
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•which on 3rd day became positive in i : 125 dilution. On 26th day, patient showed 
30-40 pus cells in urine with traces of albumin. Culture failed to grow organisms. 

Patient was put on liquid diet of no oz. amounting to 1,500 C. Patient was 
given a diaphoretic mixture, glucose saline i pint subcutaneously and glucose 25 
per cent. 100 c.c, with 500 mg. vitamin C intravenously. 'On i8th day, aureo- 
mycin 100 mg. was given intravenously four times a day. Injections were 
replaced by oral treatment after a week, the dose given being 33 mg/Kg/day in 
four hourly doses. Aureomycin was abandoned on 34th day. Total amount given 
intravenously was 32 injections and orally 13 Gm. 

Patient showed improvement in general condition with aureomycin treat¬ 
ment. His toxicity became less. There was no effect on temperature, pulse or 
respiration. Tongue remained same. Liver and spleen disappeared on 25th 
day. On 19th day, patient developed cough with expectoration and showed moist 
sounds in both lungs. Cough and lung signs cleared out in 5 days. 

Four consecutive bipod cultures in 2nd week were negative for B. typhosus. 
Repeated cultural examination of stools and urine during 2nd week failed to show 
organisms. 

On 26th day, patient developed burning urine and there was a_ further rise 
in range of temperature. Urine examination showed traces of albumin and 30-40 
pus cells /field; culture failed to detect organisms. Patient was put, in addition 
to aureomycin, on penicillin with a dose of i lac 4 hourly. Symptomatic relief was 
obtained in 8 days. Urine became clear in 12 days time. 

Temperature came down on 34th day. Pulse and respiration improved. 
Simultaneously, tongue became clear and moist. Patient was discharged on 22-12- 
1950. , 

( 11 ). Mr. M., aged 22 years, was admitted to the hospital on 14-12-1950 
with a history of continuous fever of 8 days duration accompanied by pain in the 
right hypochondrium. Pain was aggravated on coughing and deep inspiration. 
Patient was constipated. Since last 4 days, he had slight cough ■with mucoid 
expectoration. 

Patient gave history of an attack of dysentery months back. 

On examination, tongue was coated. Tonsils were slightly enlarged but 
were not congested. There was fullness in the right hypochondrium due to enlarged 
left lobe of the liver for 3 fingers below costal arch. It was tender. There was 
tenderness in right iliac lossa. Base of right lung showed diminished movement 
and air entry. 

On investigation, hemoglobin was 60 per cent, red blood cell 2.9 million 
while white blood cells was 7,650. Differential count was polymorphs 62 per cent, 
lymphocytes 34 per cent, monocytes 2 per cent, eosinophils 2 per cent. Routine 
examination of urine did not show anything abnormal. Stools showed occasional 
vegetative forms of G, latnblia. Icterus index was 8 units. "Van den Bergh’s test 
was indirect positive. E. S. R. was i min. at end of i hour by Wintrobe’s method. 
lYidal reaction showed agglutination against H antigen in i : 125 dilution. Blood, 
urine and stool cultures did not show growth of B. typhosus. 

Patient was given a diaphoretic mixture and glucose 25 per cent 100 c.c. 
intravenously. He was put on liquid diet of 100 oz. having 1,500 caloric value. 
On 14th day, aureomycin was started. Patient was given injections of aureomycin 
100 mg. morning and evening. He was given orally 45 mg. of aureomycin per 
Kg. of body weight per day in 6 hourly doses. On 19th day, oral dose of aureomy- 
cin was reduced to 34 mg. /Kg. /day; on the following day infections were discon¬ 
tinued and oral dose rvas further reduced to 22 mg./Kg./day. Aureomycin was 
stopped on 2rst day of illness. Total dose given was 12.5 Gm. 

Treatment with aureomycin had beneficial effect on the course of disease. Tern- 
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perature became normal by lysis in 36 hours. Pulse and respiration showed simul¬ 
taneous improvement. Tenderness of liver area disappeared in 2 days. Liver 
remained enlarged for a week and then gradually subsided in 4 days time. Tongue 
became clear and moist in 4 days. Lungs became normal in 8 days. Patient 
showed thrombosis of superficial veins in which aureomycin intravenously was 
given. 

Three consecutive culture examinations of blood were negative for B. typho¬ 
sus, while repeated examinations of urine and stool did not show any growth. Widal 
reaction remained the same in the 3rd and 4th week. 

Patient was discharged on 1-1-1951. 

( 12 ). Mr. K., aged 25 years, was admitted on 24-12-1950 for continuous 
fever with frontal headache and dry cough of 4 days duration. 

On examination, tongue was coated. There was impaired note at right 
base with deficient air entry. 

On investigation, red blood cell was 4.2 million, hmmoglobin 82 per cent, 
white blood cell 5,400. Differential count was within normal limits. Widal re¬ 
action was positive for H and O antigens in i ; 250, and i in 125 titre, respectively. 
On i6th day, widal showed H i; 250, O i; 500. Clot culture showed pure growth 
of B. typhosus. Routine and cultural examination of urine and stools were normal. 

Patient was put on fluid diet containing 100 oz. and estimating 1,500 calories. 
He was given a diaphoretic mixture and glucose saline i pint subcutaneously. He 
was put on aureomycin^ on i6th day. He was given 100 mg. aureomycin twice 
intravenously with 40 mg. /Kg. per day orally in 6 hourly doses. Injections were 
discontinued on 23rd day of illness. Aureomycin was reduced to 20 mg./Kg. per 
day in 6 hourly doses on 23rd day. Finally, it was abandoned on 15th, i.e., 27th 
day of illness, total amount given being 15 injections and 17 Gm. by mouth. 

Patient showed improvement -with the treatment. In the beginning of 
treatment he developed tympanites (on 17th day) and rhonchi were heard (on 17th 
day) and had frequency of stools (on i8th day). But there was an overall improve¬ 
ment from 19th day. Toxicity started subsiding. Temperature came down by 
lysis on 23rd day. Pulse and respiration accompanied the temperature. His 
tongue cleared. Tympanites and diarrhoea disappeared. 

Clot culture was negative for B. typhosus at the beginning and during the 
treatment. Urine and stool cultures during treatment were negative. Patient 
was discharged on 20-1-1951. 

Results 

1. Overall response to the drug :—There was no dramatic improve¬ 
ment in any of the cases; however, fair response was observed in five 
cases. General condition improved in 24 to 72 hours. The toxsemia 
became less, temperature fluctuations less, and temperature returned to 
normal in i-| to 9 days after therapy. Two cases showed improve¬ 
ment in general condition but no improvement in temperature. One 
case admitted with hsemorrhage expired, while in two cases condition 
continued to deteriorate and Chloromycetin had to be resorted to. The 
remaining two cases continued unaffected and ran through the normal 
course. 

2. Effect on tetnperafure :—In five successful cases, fluctuations 
were under control within 24 to 72 hours of treatment, except in one 
case where it took 128 hours. Case ii showed return of temperature 
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to norma] in 36 hours, in three cases temperature fell by lysis in 8 to 
10 days. 

3. Effect on Toxcemia Of the 12 cases, 8 cases showed signs of 
severe toxsemia at the onset of treatment. Of these, seven cases showed 
improvement while only one remained unaffected. The remaining 
four cases showed mild or moderate toxaemia and remained unaffected. 
When effective, toxaemia was under control in 48 to 72 hours though for 
its complete disappearance, 6 to 13 days were required. 

4. Effects on signs and symptoms ;—In most of the cases physical 
signs cleared after the temperature returned to normal. There was 
symptomatic improvement pari passu with improvement in general 
condition and fever. 

5. Development of complications ;—In this series of patients treated 
with aureomycin no major complications devleoped during treatment. 
Four cases had tympanites, one had transitory hsmatemesis for two 
days, three cases developed bronchial signs and catarrh, while one case 
showed crust on the lips. Case i is not included as treatment was 
given after haemorrhages had occurred. 

6 . Relapses : —Only one case showed a relapse, after seven days of 
temperature coming to normal. Relapse was successfully treated with 
Chloromycetin. 

7. Mortality: —One case died. That was No. i She was admitted 

with melaena and expired after 8 days of treatment. , 

8. Effect on blood culture:—At the onset of treatment- 8 patients 
showed positive clot culture. Three cases were treated during bacterae- 
mic stages. Clot cultures became negative as follows :— 


Table i. —Time Taken for Blood Cultures to he Negative 


Case No. 

Hours. 

1 

Average. 


9 

1 

48 

[ 


7 

72 

72 hours. 


5 

96 


9 ’ Effect on stool and urine cultures ■.—Stool and urine cultures 
were repeatedly negative during treatment in all the cases. 

3 0. Effect on Widal reactmis In all the cases in this series, widal 
remained same or increasing titres were obtained during the course of 
treatment. No definite co-relation of widal to treatment could be derived. 

Effect of seventy of illness and duration of symptoms before treat¬ 
ment on response :— 

It seems that drug has effect on moderate as weU as severe cases. 
The greater number of fair response in severe cases is explained by bene- 
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ficial eifect of aureomycin on toxaemia. We have not been able to study 
early cases where it may be more efiective. 

Table 2. —Relationship of Severity of Illness, and Duration of Symptoms Before 

Treatment with Response 


Days of sym- 

MHH 

Number 



ptoms before 

■oh 

of 

Average days of pyrexia 

Overall 

treatment. 


cases. 

to return to normal. 

Response. 


"j Moderate 

1 

3 


poor. ■ 

7-14 days. 

J Severe 

5 

I case 36 hours 

2 good 




I case not determined. 

3 poor- 


T Moderate 

I 

10 days. 

fair. 

15-21 days 

y 


2 cases fair 


J Severe 

3 

8 days. 

j 

I case poor. 

22-25 days 

Severe 

I 


expired. 


12. Effect of frequency, amount and route of treatment on response. 
Table 3 is self-explanatory. 


Table 3. —Relationship of Effect of Frequency, Amount and Route of Administration 

with Response 


Method of 
administra¬ 
tion. 

Maintenance 
dose per day. 

I 

Frequency 

Number 

of 

Cases. 

Response. 

Orally 

40 mg. /Kg. body wt. 

3 hourly 

I 

Poor. 


50 mg. /Kg. 

4 hourly 

2 

Fair in ' case 


So mg. /Kg. „ i 

3 hourly 

I 

Poor. 


S5 mg. /Kg. 

4 hourly 

2 

Poor. 


no mg./Kg. 

4 hourly 


Poor. 

Parenterally 

400 mg. 

6 hourly 


Fair. 

I. V. 




Combined. 

I. V. followed 

400 mg. for 7 days 

6 hourly 



by oral. 





30-50 mg. /Kg. 

6 hourly 


Fair. 


later on 



Oral and 

200 mg. 

12 hourly 


Fair. 

I.V. 



together 

45 mg. /Kg. 

6 hourly 




13. Aureomycin sensitivity in vitro •.-rAn all 13 samples of B, 
typhosus isolated from the cases were studied by turbidimetric method. 
Cultures were prepared in broth and serial dilutions of drugs were added. 
Results were taken after 24 hours. 2og P. Staph aureus was kept as a 
control. 
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Table 4. —Showing Aureomycin Sensitivity in Vitro. 


Concentration of aureomycin per c.c. of broth'. 


Se¬ 

rial 

No. 

Case No. 

160 

mgih. 

cc. 

80 

mgm. 

cc. 

40 

mgm. 

cc. 

20 

mgm, 

cc. 

10 

mgm. 

cc. 

5 

mgm. 

cc. 

2-5 

mgm. 

cc. 

nil. 

Con- 

209 P. Staph. 


1 

1 





1 

trol 

aureus. 

— 

- 1 





11 

ii 

I 

IV 

- 

slight 

>* 

it 

it 

if 

i t 

It 

2 

V 

- 

- 

$» 

it 

11 

ft 

1 1 

1 It 

3 

VII 

- 

- 

it 

11 

f f 

11 

ii 

II 

1 

4 

III 

- 

- 

t* 

ti 

i t 

it 

11 

It 

5 

IX 

- 

- 

if 

11 

11 

if 

1 ,, 

11 

6 

XII 

- 

- 

[slight 

it 

f i 

t i 

11 

1 1 

7 

* 

— 

slight 

it 

it 

1 * * 

1$ 

f i 

11 

8 

* 

— 

- 1 

slight i 

t i 

1 *' 

if 

11 

II 

9 


1 

- 

- 

slight 

it 

ft 1 

ti 1 

11 

10 

* 

— 

— 

if 

it 





II 

% 

- 

- 

slight 

it 

> i 

it 

it 

1 1 

12 

4: 

- 

- 

it 

it 

11 

1 1 

11 

II 

13 

* 

— 

— 

t» 

it 

i t 

it 

tt 

11 

14 

4: 

- 

- 

slight 

it 

11 

ft 

It 

11 

15 

% 

- 

— 

11 

tt 

ti 

tt 

1 * * 

II 

16 

4( 



** 

i t 

" 


1 * * 

II 


* Cultures isolated from cases which are not included in aureomycin triall 
series. 

„ Turbidity indicating growth. 

- No turbidity. Inhibition of growth. 

Slight—Slight turbidity. 

R},B .—^We have sent samples of these 16 cultures to U.S.A for typing purposes^, 
the report of which will be communicated in another article. 

Comments 

Effect of aureomycin therapy in typhoid is variable. There was. 
an overall favourable response in 41 per cent (5 cases) of cases treated. 
Of these, four cases showed severe toxaemia, while one showed moderate. 
It seems that the drug has beneficial effect on the course of the disease. 
Toxaemia improved in 87 per cent of the cases, i.e., of the 8 cases of 
severe toxaemia, 7 showed definite improvement in toxaemia in 48 to 72- 
hours. In all these cases complete amelioration of toxaemia required 
6 to 13 days. Of these 7, in 2 caises temperature failed to respond in 
spite of marked reduction in toxicity. One case of severe toxaemia (13 
per cent) continued unabated. In two cases (case nos. 6 and 7, Chloro¬ 
mycetin had to be ^ven. The average duration in which temperature- 
became normal r'^aried much in these six cases. Temperature range was 
within control in 24 to 72 hours while it became normal by lysis in 8 to 
10 days. With relief of toxaemia and fever, other symptoms improved 
and signs cleared out. In three successful cases blood culture became- 
sterile within 48 to 96 hours. 









562 


THE INDIAN JOURNAL OF MEDICAL SCIENCES 


Seven cases (59 per cent) failed to show overall favourable response. 
Of these, 3 showed severe toxaemia while three showed moderate toxfe- 
mia. One case admitted with haemorrhages expired while the remain¬ 
ing five cases ran through their usual course. 

The striking feature in these 12 cases was absence of any major 
complications. During treatment minor complications like bronchitis, 
tympanites, etc., were occasionally seen. As compared to the high 
incidence of relapse in untreated cases and those treated with Chloro¬ 
mycetin, the relapse rate seems to be much less (8.5 per cent). In our 
series, we had only one relapse. 

Parenteral mode of administration was found to be more effective. 
In all the five, cases so treated, there was a good response, but local 
reactions at the sites of injections must be carefulty watched. Combined 
intravenous and oral treatment may be more effective than oral treat¬ 
ment alone. 

We find that the average concentration of aureomycin required to 
inhibit growth in vitro experiments was 80 mg. per c.c. 

Side effects of oral preparation were few and negligible. Tender¬ 
ness at the site of injection and thrombosis of the vein were common 
when repeated intravenous injections were given. 

We believe that a short combined therapy of 100 mg. aureomycin 
intravenously twice a day and 2-3 Gm. by mouth a day in divided doses 
for a short period till toxemia is under control, followed by oral therapy, 
will give good results with least danger of thrombophlebitis. 

Though the number of cases is small, the beneficial effect of aureo¬ 
mycin on toxsemia and course of illness is evident. Further work on 
relapse rate and carrier rate is indicated. In combination with Chloro¬ 
mycetin, there might be much less incidence of relapses, and the problem 
is under investigation. 

Summary 

literature on results of aureomycin therapy in enteric fever is 
reviewed. Report on results of twelve cases of enteric fever treated vitli 
either oral or parenteral or by combined therapy are reported. Sensi¬ 
tivity test on 16 specimens of B. typhosus is also reported. 

It is considered that the drug has a variable effect. In a good 
number of cases there was a beneficial effect on the course of the disease 
and the toxcemia. Further work on the complication rate, carrier rate, 
and relapse rate is indicated. 

We are indebted to Lederle Laboratories (India) Ltd., for the free supply of 
-the drug and other facilities offered by them and to Dr. P. M. Sangani, Superinten¬ 
dent of the Sir Hurkisondas Nurrotumdas Hospital and Dr. Mankad, Head of the 
Pathology Department for givdng facilities to enable us to carry out this study. 
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MEDICAL PRACTICE 


ANTI-COAGULANTS IN HEART DISEASES 

K. K. Dafey * 

Thrombo-embolic complications are among the more serious 
threats that terminate the hfe of a decompensated cardiac patient, and 
therefore, some means of combating these phenomena are a very press¬ 
ing need in cardio-vascular therapeutics. 

The statistical data collected in recent years has shown conclu¬ 
sively that thrombo-embolic phenomena occur frequently with con¬ 
gestive heart failure and possibly with greater frequency with this 
condition than with any other single disease. Hines and Hunt^® de- 
tected gross pulmonary infarts in 34 per cent of their 234 cardiac cases 
at autopsy. Hampton and Castleman®^ in a series of 370 cases of pul¬ 
monary embolism and infarction at autopsy noted that 29 per cent were 
cardiac cases. Kinsey and White^® 'reviewed 200 cases of congestive 
cardiac failure and found an incidence of pulmonary infarction in 40 
per cent of their 45 autopsied cases. Similarly, Greenstein®’- detected 
the incidence of pulmonary emboli in 50 per cent of his 32 cardiac 
cases at autopsy. 

The incidence of mural thrombi in the heart is particularly high in 
cases of myocardial infarction. Wolff and White®® detected mural 
thrombi in 30 per cent of their post-mortem cases of myocardial in¬ 
farction. Levine and Brown®^ noted mural thrombi in 83 per cent of their 
cases of myocardial infarction. More recently, Nay and Barnes have 
reported thrombo-embolic complications in 37 per cent of their 100 cases 
convalescing from acute coronary occlusion. Hallerstein and Martin®^ 
in a post-mortem study of 160 cases of acute coronary occlusion found 
intra-cardiac mural thrombi in 41 per cent of the cases. Thrombo¬ 
embolic lesions were the chief cause of death in 15 per cent of the cases 
and a contributory cause in an additional 12 per cent. Garvin®® found 
mural thrombi in the hearts of 67 per cent of patients dying of 
acute myocardial infarction. Wright®® in his latest report on 1031 
cases of myocardial infarction detected 41.8 thrombo-embolic compli¬ 
cations per hundred cases. 

These and many other reports give convincing evidence that the 
incidence of thrombo-embolic complications is high in cases of conges¬ 
tive cardiac failure and particularly so in cases of myocardial infarction. 

Mechanism of Clotting 

For a proper understanding of the thrombo-embolic phenomena, we 
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must consider the mechanism of intravascular and intramural clotting. 
As far back as 1904, Morawitz®'’, Fuld and Spiro®^ had established the- 
main steps in the process of clotting. However, recent investigators^^ 
have postulated a number of accessory factors and reactions that take- 
part in the clotting mechanism. 

The first step in intra-vascular clotting commences with the adhe¬ 
sion of platelets to the intima of a blood vessel often at a point where 
the endothelium has been damaged. This collection of platelets— 
called the ‘white thrombus’ because of its colour, serves as a nidus for a. 
true fibrin clot. Some of these platelets disintegrate and release a ma¬ 
terial'^® which acts in conjunction with thromboplastin, which in the 
presence of ionised calcium, converts inactive prothrombin to active- 
thrombin. This thrombin transforms another protein, plasma acce¬ 
lerator globulin, to serum accelerator globulin, which in turn greatly 
accelerates the rate of thrombin formation®®. This thrombin when im 
sufficient quantity converts fibrinogen to fibrin. The network of strands- 
of fibrin extend out into the blood stream and entraps not only plate¬ 
lets but also leukocytes and erythrocytes, and the vessel soon gets occ¬ 
luded by a t5q)ical red clot. 

Causes of thrombosis 

Coagulation of blood in vivo results from a disturbance of equili¬ 
brium between the anticoagulant and coagulant factors normally pre¬ 
sent in the fluid plasma. If the local production of thrombin is greater 
than the rate at which it is being neutralised by antithrombin in the 
plasma, clotting is hkely to occur. The concentration of thrombin 
sufficient to produce clotting is largely determined by the conditions of 
blood flow. Rapid blood flow will cause the thrombin to be diluted 
in the general circulation with subsequent inactivation, while with local' 
stasis the concentration of thrombin is high and conduces to massive 
coagulation. The conditions of blood flow, therefore, are of paramount 
importance in the incidence of phlebothrombosis. 

The most important single cause that predisposes to thrombosis 
of leg veins is the sudden confinement to bed of a previously ambulant 
patient^®. The diminished use of leg muscles, the absence of deep 
breathing, dehydration and long hours of quiet due to excessive seda¬ 
tion, predispose to venous stasis and subsequent thrombosis. 

Similarly, the stasis of blood in the cardiac chambers is conducive 
to thrombus formation, particularly so, when there is damage to the 
endocardium and when myocardial contraction is not co-ordinated as 
occurs in auricular fibrillation and myocardial infarction. 

Venous thrombosis 

means of phlebography Bauer* has shown that venous thrombo¬ 
sis almost always commences in the deep veins of the calf muscles, and 
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•only in about 3 per cent of tbe cases in the thigh or the pelvis. 

As noted previously the nidus of the thrombus is white, the body is 
■dark and firm, and it may grow for a considerable distance towards and 
away from the heart. The tail that extends from the body is more 
and more clot-like—^red, soft and friable, until it can hardly be distin- 
.guished from normal blood. The extension of the clot away from the 
heart, merely blocks more of the peripheral venous tree. But as the 
clot extends towards the heart, becoming a slippery, "eel-like forma¬ 
tion, 40 to 50 cm. long,” unfixed and wavering freely, it hangs like the 
"Sword of Damocles,” ready to be torn free and become an embolus 
which may prove fatal. 


Clinical features 

, The clinical features of thrombo-emboHc complications consist of:— 

{i) Venous thrombosis, 

(m) {a) Arterial and {b) Pulmonary embohsm. 

(f) Venous thrombosis :—For the successful treatment of venous 
thrombosis, early diagnosis is essential and this is only possible if phy¬ 
sicians are 'thrombosis' conscious. 

The presence of unexplained tachycardia or fever in a patient 
■confined to bed should arouse the suspicions of the physician and should 
lead to a thorough examination of the legs. During the early stages .of 
venous thrombosis in the deep calf muscles, the signs and symptoms are 
minimal and the physician has to use aU his resources and ingenuity to 
diagnose this condition. 

The patient may only complain of slight pain or cramp in his calf 
muscles. Physical examination may reveal engorgement of superfi¬ 
cial veins on one side or slight swelhng of the affected leg. The calf 
muscles should be palpated with the patient lying on his back, with 
his knees half flexed and the soles of his feet, flat on the mattress—thus 
relaxing the calf muscles. Firm palpation may reveal a tender area or 
-a local induration of the calf muscles. Similarly, the plantar, adductor 
and femoral regions should be examined for local tenderness. And 
finally 'Homan’s Sign’®® should be elicited by dorsiflexing the foot on an 
•extended knee. In the presence of deep calf thrombosis, pain in the 
calf muscles is felt. 

(n) [a) Arterial embolism :—Arterial emboli usually arise from 
thrombi in the left side of the heart. Their manifestations will depend 
on the site of infarction—in the brain, the viscera or the limbs. 

[ii) ip) Pulmonary embolism :—Pulmonary emboli wliich commonly 
complicate heart diseases usually arise from thrombi in the veins of the 
lower extremities and occasionally only in the right ventricle®®. 

The diagnosis of pulmonary embolism is relatively simple when a 
-patient with venous thrombosis in the legs, develops sudden chest pain 
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or hemoptysis. Fever, tachycardia, hemoptysis, pleurisy and signs of 
consohdation in the lungs may suggest the diagnosis. However, in 
many cases, the primary cardiac or respiratory condition often obscures 
the true nature of the disease. Sagall’’ and his associates in an analysis- 
of io8'cases of pulmonary embohsm, have shown, that the clinical pic¬ 
tures had mimicked in a large number of cases myocardial infarction, 
angina pectoris, pneumonia, pleurisy, vascular collapse and acute car¬ 
diac failure. , 

It is imperative to make an early diagnosis of pulmonary embolism. 
If the first warning of embolism is unheeded, fatal embolism may occur, 
before effective treatment is instituted. 

Prevention of thrombosis 

From an earlier discussion it is clear that venous stagnation is a 
very important factor which predisposes to thrombosis and subsequent 
thrombo-embolic phenomena. Elevation of the legs and active leg 
exercises, whenever possible, will prevent to some extent, the stagnation 
of blood and thus lessen the incidence of venous thrombosis. However, 
this is not possible in acutely iU cardiac patients, and therefore, the most 
logical and effective way to combat this condition is by preventing the 
formation of thrombi by the routine use of anti-coagulants. Anti-coagu¬ 
lants do not dissolve the thrombi and therefore their greatest value lies 
in commencing their use early. 

Anti-coagulants: the two anti-coagulants in common use are heparin 
•and dicumarol. 


Heparin 

Heparin was discovered, as a by-product of another investigation, 
in 1916 by McLean®®, a second year student working in Howell’s Labora¬ 
tory at the Johns Hopkins University. 

It was named heparin as it is present in a comparatively high con¬ 
centration in the liver. As far back as 1917, Howell®'^ expressed the 
hope that heparin would be used in the therapeutic treatment of the 
disorders of coagulation. Considerable work on this subject was 
carried out by Howell®®,®®, Charles 1®, Best Murray e®, Jorpes^^^s^nd 
Jaques'^®. 

Mechanisvi of action Heparin inhibits the first phase of the 
clotting process by preventing the conversion of prothrombin to thrombin. 
However, adding a large amount of thromboplastin promptly results 
in clot formation. 

Heparin may act by'preventing the formation of thrombin by 
combining with thromboplastin so as to prevent it from activating pro¬ 
thrombin, or it may combine with prothrombin to form a complex 
which can be removed by excess of thromboplastin, a:s postulated by 
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HowelP®, Heparin inhibits serum tryptase™ and Ferguson^® believes 
that serum tryptase participates in the activation of prothrombin. 
However, the concentration of heparin required to inhibit serum tr3q)« 
tase is considerably higher than that required to prevent clotting and so 
the anticoagulant role of heparin can hardly be ascribed to tryptase 
inhibition. The exact mechanism of the action of heparin is at present 
not well understood and must await fuller understanding of the reactions 
concerned in the conversion of prothrombin to thrombin. 

Recently, Abrahams and Howarty using a plethysmograph have 
shown that after therapeutic doses of intravenous heparin, there was 
a significant rise in the forearm blood flow and they opine that this rise 
in peripheral flow was brought about by a direct vasodilator action of 
heparin. This would indeed be a strong argument in favour of the use 
of heparin. Further reports are awaited on this subject. It is not 
known at present whether dicumarol has a similar action. 

Heparin is inactive by mouth, and therefore, has to be given parent- 
erally. When a single dose is injected intravenously, the clotting time 
rises swiftly to a peak, within about lo minutes, and the anticoagulant 
action disappears within a few hours^®. Jaques^* has described an 
enzyme, heparinase, which probably accounts for the rapid disappearance 
of active heparin from the body. 

Mode of administration :—Continuous intravenous infusion of heparin 
recommended by Murray and Best®® has never gained popularity, be¬ 
cause of the inconvenience in using a continuous drip and the danger 
of infusing large volumes of fluid in patients with cardiac failure. 
Jorpes^® and other Swedish workers have used the intermittent intra¬ 
venous technique successfully. Heparin is given in doses of 50 to 150 mg. 
every 4 to 6 hours during the day and the last dose at night, somewhat 
larger. None is given during the night. The total daily dose is about 
350 to 400 mg. With this technique, it is not possible to maintain a 
steady and optimum anticoagulant effect. It is obvious that the clott¬ 
ing time fluctuates over a wide range, being maximum after each in¬ 
jection and minimum during the early hours of the morning. 

Depot Heparin :—^Attempts have been made to overcome the diffi¬ 
culty of giving repeated intravenous injections by using the intramus¬ 
cular route. Loewe®* has recently succeeded in prolonging the effect 
of a single dose considerably by deep subcutaneous deposition of 400 mg. 
of heparin in a special gelatin medium called the Pitkin menstruum. 
The effect appears within one to two hours and remains for 48 hours or 
longer. Loewe claims that injections of 400 mg. of heparin by Pitkm 
menstruum given on alternate days would maintain the coagulation 
time at its optimal level w'hich is about three times the control value. 
Tins new preparation is said to be relatively painless. The work of 
Lerinson®® and De Takats^®, however, suggests that as a result of a single 
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injection of this depot heparin, blood coagulation time is maintained 
within the optimum range for 24 to 36 hours only. They, therefore, 
recommend that blood coagulation time should be determined once a 
day and injections of heparin given at intervals of 24 to 36 hours. 

Dicumarol 

Dicumarol, the second anticoagulant of great importance, was 
described, isolated and synthesized by Linki®, University of 

Wisconsin. Dicumarol is readily synthesized and is therefore inexpensive. 

Mechanism of action :—In vitro, dicumarol has no inhibitory action 
on blood clotting. Its anticoagulant action is due chiefly to its suppres¬ 
sion of prothrombin formation in the liver. Whether it acts by com¬ 
peting with vit. K in the reactions concerned with the synthesis of pro¬ 
thrombin as suggested by Woolley®® or by decreasing one of the pro¬ 
teins present in plasma or serum that accelerate the conversion of pro¬ 
thrombin to thrombin®® is still a moot point. 

The claim that dicumarol is toxic to the liver can be discounted in 
view of the experimental data®®, which have not shown any mor¬ 
phological changes in the liver, either gross or microscopical. The 
available data suggest that in therapeutic doses dicumarol produces a 
specific biochemical lesion and not a diffuse damage to the liver. 

Dicumarol is readily absorbed from the gastro-intestinal tract, 
and only a small portion may pass unchanged in the faeces. Nothing 
is known of its distribution and fate. Only traces of dicumarol can be 
detected spectroscopically in the blood of rabbits.®® No dicumarol 
can be detected in the urine of dogs®®, although after nephrectomy 
or kidney disease the effect of a single dose of dicumarol-is greatly pro¬ 
longed. 

Dicumarol is slow in its action and the maximal effect of a single 
dose is attained after two or three days. This delay probably repre¬ 
sents the time needed for the stores of prothrombin in the body to be 
exhausted. The sensitivity and duration of action of dicumarol 
varies greatly from patient to patient and the prothrombin activity 
does not return to normal level for a week to ten days after stopping 
the drug. 

While heparin interferes with the reactions of coagulation, dicu¬ 
marol affects the formation of one of its reactants. This difference is 
fundamental and accounts for the absolute dissimilarity between the 
pharmacological properties of heparin and dicumarol. 

Mode of administratioji :—Dicumarol is administered orally. 
Barker® and others have established that there is little danger of hsemor- 
rhage when prothrombin activity is above 10 per cent of normal. As 
thrombosis seldom occurs when prothrombin activity is less than 30 per 
cent of normal, the optimum therapeutic range of prothrombin activity is 
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between lo per cent to 30 per cent of normal. Ordinarily, 300 mg. is 
given as an initial dose and thereafter, the dose is adjusted according to 
the prothrombin activity determined each day. The average daily 
requirement is about 100 mg. a day. 

As the effectiveness and safety of dicumarol administration depends 
entirely on reliable prothrombin determinations, it is not advisable to use 
dicumarol unless the facilities of a properly equipped chemical labora¬ 
tory are available. Prothrombin activity is determined by various 
methods. The 'two-stage' method of Smith®® and his co-workers, al¬ 
though it provides a more exact estimate of prothrombin concentration, 
is too intricate and cumbersome for general use. The one stage method 
of Quick or Link-Shapiro modification is most extensively used. 
The relation between the prothrombin time and prothrombin concen¬ 
tration is not linear and therefore, a standard curve showing the pro¬ 
thrombin time for various prothrombin concentrations (obtained by dilut¬ 
ing plasma with saline or prothrombin free plasma) should be prepared 
whenever a new batch of thromboplastin is used, and this curve should 
be used to determine the prothrombin concentration of the patient 
from the prothrombin time obtained for him. 

As preparations of thromboplastin differ in potency ^®. each new 
preparation has to be tested on several normal plasmas to determine 
the normal prothrombin time for every batch of thromboplastin. As 
thromboplastin deteriorates on storage, for determining the prothrom¬ 
bin time of a patient, 'control prothrombin time’ has to be determined 
on a 'supposedly normal' person. It may be possible to get over this 
difficulty by using a stable thromboplastin. Shapiro®^ and his asso¬ 
ciates have described a new preparation 'Simplastin' which is throm¬ 
boplastin of lung and brain tissue dried under high vacuum, which is 
ready for use after the addition of only distilled water. They claim that 
this thromboplastin is constant in its activity so that a normal range is 
fixed. It is stable within wide temperature ranges and does not de¬ 
teriorate even after storage for many days. 

The danger of bleeding is slight if the drug is not used in a condition 
in which it is contra-indicated. The administration of dicumarol is 
fraught with danger in the following conditions: 

(1) Hremorrhagic tendencies. 

(2) Open wounds or ulcerations specially of the gastro-intestinal 

tract. 

(3) Hepatic damage, because the s3mthesis of prothrombin 

may already be impaired. 

( 4 ) Kidney disease, because the duration of action is greatly 

prolonged. 

(5) Severe hypertension, because of the danger of cerebro¬ 

vascular accident. 
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(6) Recent operations on the brain or spinal cord. 

Penicillin introduced into the circulation accelerates coagulation®^ 
and gives rise to thrombus formation by inhibiting the acceleration of 
thrombin, probably, by way of the oxidising activity of its SH group. 
This fact must be borne in mind while giving anticoagulant therapy to 
patients receiving massive doses of penicillin. 

Control of haemorrhage 

Heparin is neutralised by prptamin^i. Bleeding from heparin 
can be promptly controlled by slow intravenous injections of protamine 
sulphate or toluidin blue, i to 3 mg. per kilogram of body weight. With 
depot heparin repeated injections are needed. 

Bleeding from dicumarol can be effectively controlled by transfu¬ 
sions of fresh whole blood or fresh plasma. Large doses of vitamin K, 
50 to 100 mg. given every 2 to 4 hours reduces the prothrombin activity 
to a safe level within 24 hours’-’. 

Vitamin K, is said to be superior as it has a more sustained effect^^, 
MiUer®® et al, are of the opinion that water soluble vitamin K has no 
antagonistic effect, and vitamin K, and to a lesser degree vitamin K 
oxide are very effective in decreasing the prothrombin time. 

Choice of drug 

Heparin is the drug of choice, easy to control and quick in its action. 
However, it is very expensive, and therefore cannot be used as a routine. 
Dicumarol, being a synthetic preparation, is very cheap. 

It is often desirable to start with heparin and dicumarol simul¬ 
taneously. Heparin is discontinued as soon as a satisfactory level of 
prothrombin activity is achieved, which takes about 48 hours. Dicu¬ 
marol is continued and optimum prothrombin activity maintained. 

Other anticoagulants 

Gibson^’ has recommended the use of salicylates in cardiac infarc¬ 
tion. A recent analysis by Levibond,®® shows that massive daily 
doses of over 200 gr. are required for a satisfactory prolongation of the 
prothrombin time. With these high doses, symptoms of salicylism are 
prominent and reduction of doses causes unpredictable variation of 
prothrombin time. Personal variation was considerable, but no dan¬ 
gerous complications occurred. It may be recommended as an un¬ 
pleasant but safe anticoagulant for domiciliary use. 

Hzritdin :—Hirudin^® is present in the buccal glands of leeches. 
Its preparation is very expensive. Its action is unlike that of heparin 
and is supposed to inactivate thrombin as well as thrombokinase. In 
vitro^ it is 30 to 50 times weaker than heparin. It is, therefore, not 
possible to lengthen the clotting time to therapeutc requirements by the 
application of leeches. 
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Newer Anticoagulants 

3 . 3 ^—Carboxyniethylenebis {4—^hydroxy-coumarin) ethyl ester, 
{tromexan, pelentan). 

It is another coumarin derivative and its mode of action is similar 
to that of dicumarol It has approximately one-fifth the po¬ 

tency of dicumarol, has a faster absorption, and produces hypopro- 
thrombinemia to therapeutic levels within 18 to 24 hours. The prothrom¬ 
bin level returns to normal in 48 to 60 hours. The administration of 
this drug has to be controlled by daily prothrombin time determina¬ 
tions similar to^that of dicumarol. 

Phenylindiom :—Its action is intermediate between heparin and 
dicumarol, but it resembles the latter more closely. It takes about 
28 hours for the prothrombin level to reach 25 to 30 per cent of normal 
and takes about 36 to 48 hours to return to normal level after stopping 
the drug. Vit. K has no effect on the prolonged prothrombin time. 

Paritol —This is a polysulfuric acid ester of polyanhydro-man- 
nuronic acid. It produces a significant prolongation of clotting time. 
Its anticoagulant effect is 2 to 3 times longer than heparin, but untoward 
reactions are more common. 

Anticoagulants in the treatment of Myocardial Infarction. 
The ever present challenge of this disease is best brought home to the 
physician, when he realises that approximately 20 per cent of the mem¬ 
bers of his own profession in the United States of America, are stricken 
fatally with coronary thrombosis^®. Exact statistical data are not 
available in India, but it appears that similar figures would be obtained. 

In 1938 Best and his co-workers used heparin in the management 
of experimental coronary thombosis. 

They proved experimentally that dogs in whom the coronary artery 
was ligated and endocardium damaged by sodium resinoleate, mural 
thrombi were prevented by the previous administration of heparin. 
The rationale for the use of anticoagulants in myocardial infarction is 
based on the following principles : 

1. To prevent the formation of intracardiac mural thrombi. 

2. To prevent an extension of the thrombus from its point of 

origin, either proximally or distally. 

3. To prevent the formation of venous thrombi in peripheral 

vessels, which are likely to cause pulmonary embolism. 

4. To safeguard against thrombosis of the peripheral arteries. 

As noted previously, the incidence of thrombo-embolic phenomena 

and resulting mortality is high in myocardial infarction. ■\''arious 
workers, have reported that the incidence of 

thrombo-embolic phenomena and the mortality has been considerably 
reduced by the administration of anticoagulants. However, it is diifi- 
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cult to evaluate the effectiveness of anticoagulant therapy in a given 
patient with myocardial infarction, since we are unable to predict with 
certainty which patients will have a rapid series of thrombosis and 
embolic phenomena resulting in death, and which will have an unevent¬ 
ful recovery. As most of the series reported above have been rather 
small, no definite statistically significant conclusions could be drawn. 
To overcome this difficulty in the United States of America, a committee 
for the evaluation of anticoagulants in the treatment of coronary throm¬ 
bosis was established by the American Heart Association and they have 
studied in detail a total of 1031 cases »», Of these 442 were given 

conservative treatment for coronary thrombosis and these served as a 
control group. The remaining 589 patients received the same treatment 
as above but were given in addition anticoagulants heparin and 
dicumarol. (Table i.) 


Tabie 1.—Evaluation of Treatment of Coronary T hronihosis. 



Control group. 

i 

Anticoagulant 
treated group. 

Mortality 

23-4% 

16.0% 

Thrombo-embolic complications 

26.0% 

10.9% 

Number of thrombo-embolic complications 
per 100 cases 

41.8 

13-1 

Secondary myocardial extension of infarcts 

9*7% 

3-2% 

3^ew infarcts 

6.1% 

1-9% 

Pulmonary emboli 

11.6% 

4.8% 

Cerebral emboli 

4-9% 

0.7% 

Peripheral emboli 

2.7% 

0-5% 


Thus one person in three' who would be expected to die of myo- 
cardiac infarction will survive as a result of anticoagulant treatment. 
Similarly, more than one half of the anticipated thrombo-embolic 
complications could be prevented. 

There were 15-3 episodes of bleeding per 100 cases in the group 
treated with anticoagulants as against 5.9 episodes in the control group. 
'Of these 15.3 episodes, 2.7 occurred before the commencement of anti¬ 
coagulants and 3.4 were believed to be due to causes other than anti¬ 
coagulants, leaving 9.2 that could be attributed to anticoagulant therapy. 
Hfematuna was the commonest manifestation and occurred in 7 epi¬ 
sodes per 100 cases. It was microscopic in 5.3 episodes and gross in 
1.7. ^ Hsemoptysis was noted in 1.8 episodes per 100 cases as against 
3.2 in the anticoagulant treated group. Deaths in the anticoagulant 
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treated group which could be attributed to anticoagulant therapy were 
I to f per cent, while 7.4 per cent of lives were saved as a result of anti¬ 
coagulant treatment. 

Extravasation of blood into the-atheromatous plaque in coronary 
atherosclerosis, is thought at times to be a primary factor in acute closure 
of a coronary artery. Parker®® et al kre of opinion that the occurrence 
of an acute obstruction of a coronary artery secondary to sub-intiraal 
hemorrhagic lesions is rare and they did not find an increased incidence 
at autopsy, of such sub-intimal hemorrhages in patients treated with 
anticoagulants, which they certainly would have, if such lesions were pro¬ 
duced or aggravated by anticoagulants. 

Anticoagulant treatment like other forms of medical treatment 
requires special skill for their use as these drugs are not without their 
hazards. However, their calculated risk is justified in return for the 
high dividends in terms of life saving and reduced disability. Anti¬ 
coagulants should, therefore, be administered to every patient suffering 
from acute coronary thrombosis, unless definite contraindications for its 
use exist. 


Anti-Coagulants in Congestive Cardiac Failure 

Anderson et al^ in a series of 297 patients of congestive cardiac 
failure, 147 of whom were treated with anti-coagulants, report a morta¬ 
lity of 13.3 per cent in the control group as against 7.5 per cent in the 
treated group. The number of deaths from definite or proved thrombo¬ 
embolism was zero in the treated as against 9 in the control group. 
Similarly, Wishart and Chapman®’ in a series of 61 patients of definite 
congestive heart failure who were given dicumarol, reported an incidence 
of thrombo-embolic phenomena in 6.5 per cent of cases, as against 22 
per cent reported by other workers in cases where anticoagulants were 
not administered. Similarly, in this series, no deaths could be attribu¬ 
ted with certainty to massive pulmonary embolism, except one which 
might conceivable have been due to such an accident. 

From these data it appears that anticoagulants give a high degree 
of protection to cardiac patients in congestive failure from thrombo¬ 
embolic complications. 

Longterm Anticoagulant Therapy 

Continuous anticoagulant therapy must be considered in:— 

1. Recurrent emboli in rheumatic heart disease or myocardial 

infarction. 

2. Recurrent attacks of coronary thrombosis and myocardial 

infarction. 

Rice’^ and his associates have described a 48 year old physician who 
experienced numerous episodes of coronary insufficiency with myocardial 
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infarction complicated by frequent pulmonary infarctions. Continuous 
use of dicumarol for about 20 months prevented further episodes of 
coronary thrombosis or pulmonary infarctions. When dicumarol was 
discontinued after 20 months, a further episode, three months after its 
discontinuance, occurred. Continuous administration of dicumarol 
since has prevented further attacks. 

Similarly, Wright si. ei al report a series of 22 patients of rheu¬ 
matic heart disease or myocardial infarction who were getting repeated 
thrombo-embolic compUcations. They were put on continuous dicumarol 
therapy from a few months to over 19 months. There have been no 
further embolic phenomena since the institution of anticoagulant therapy 
in those who were maintained at optimum prothrombin levels. 

Nichols et al have given continuous dicumarol therapy to 78 

patients following an attack of acute coronary thrombosis and for myo¬ 
cardial infarction. The results are encouraging but no statistically 
significant conclusions could be drawn as the series is a small one. 

It is, threfore, desirable to institute long term anticoagulant therapy 
in patients getting recurrent emboh in rheumatic heart disease or myo¬ 
cardial infarction, and in repeated attacks of coronary thrombosis and 
myocardial infarction. 

Summary 

Statistical data is presented which shows an increased incidence 
of thrombo-embolic complications in heart diseases. 

Factors leading to thrombus formation are discussed and the clinical 
features of thrombo-embolic phenomena are briefly enumerated. 

At present the two anticoagulants in common use are heparin and 
dicumarol. Heparin inhibits the clotting process by preventing the 
conversion of prothrombin to thrombin and thus prolonging the coagu¬ 
lation time. 

It is quick in its action but has to be given parenteraUy. About 350 
to 400 mg. of heparin have to be administered per day to maintain the 
coagulation time at its optimum therapeutic level, which is about three 
times the control value. 

Dicumarol acts by suppression of prothrombin formation in the 
liver. It is given by mouth and takes about 2 to 3 days for the maximal 
effect to be produced. Ordinarily 300 mg. are given as an initial dose 
and the subsequent doses adjusted to keep the prothrombin activity 
between 10 per cent to 30 P^r cent of normal. The average daily re¬ 
quirement is about 100 mg. It is desirable to start with heparin and di¬ 
cumarol simultaneously and to discontinue heparin as soon as satisfac- 
tory prothrombin activity is achieved. Contra-indications for the use 
■of dicumarol are given. It should not be used unless the facilities of a 
properly equipped chemical laboratory are available. 
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Recent statistical data are presented which’ shows that as a result 
of anti-coagulant therapy in myocardial infarction, one' person in three 
who would be expected to die wiU survive. Similarly, the incidence of 
thrombo-embolic complications is reduced from 26 per cent to 10.g per 
cent. 

Statistical data suggest that anti-coagulants are useful in giving a 
high degree of protection from thrombo-embolic compHcations to cardiac 
patients in congestive failure. 

Long term anticoagulant therapy appears to be beneficial in recur¬ 
rent emboli in rheumatic heart disease or myocardial infarction; and in 
recurrent attacks of coronary thrombosis and myocardial infarction. 
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MISCELLANEOUS 


CLINICAL RESEARCH IN (NDIA 
J. C. Patel * 

As a physician, my first duty is to cure the ills of human beings, 
That is one of the Hippocratic Oaths. In order to do it successfully, 
I must follow Hippocrates, to observe the signs and symptoms of the 
illnesses and to advance clinical medicine. The advance can only be 
done by chnical research, and by observation of human beings. In the 
past, research in chnical problems, as opposed to work in the laboratory, 
had been done by great people hke Lister, McKenzie, Addison, Hunter, 
Osier and a host of others. In the course of their routine work, they did 
valuable and accurate observations on their patients and it was by such 
work that they advanced chnical medicine., The sciences of chemistry 
and physics advanced rapidly during the last century and had their 
impact on medicine. The laboratory came into existence to help chni¬ 
cal medicine, and at one stage even more rehance was placed on labo- 
•ratory findings than on chnical observations. At this stage, even though 
clinical research was important, it could not advance without the help 
of a laboratory. Sir Thomas Lewis combined chnical research with 
laboratory methods and produced a monumental amount of clinical 
work. 

In the allied sciences hke physiology and pharmacology, a large 
number of problems have been tackled to advance medical science, but 
in its apphcation, research has to be carried out finally in human beings. 
An example can be given of antibiotics. In the course of the last six 
years, more than a hundred antibiotics have been discovered which are 
useful against a variety of organisms, both in a test tube and in animals 
in the laboratory. However, only about four or five of them have been 
apphed successfuUy in chnical medicine, because some of them, even 
though very highly efficient in experimental diseases, are too toxic to 
be of any chnical use to man. 

The final test of all research carried out in the laboratory—whether 
it is of a chemical, physical, physiological or pharmacological nature— 
is its apphcabihty to human beings in the wards and that is where the 
ph3'^sicians come in. 

Chnical research in this country is neglected because there is not the 
atmosphere for it. There are not enough personnel, technical help 
and laborator3^ facilities. Due to a shortage of doctors in our country, 

* Based on a lecture delivered before students of the Medical ColleRe, Amritsar, 
on end April, 1951. 



56'2 THE INDIAN JOURNAL OF MEDICAL SCIENCES 

most medical people are over\vorked with their routine clinical job, be 
it general practice or work in a teaching or a non-teaching hospital. 

The traditional background also hinders it. Amongst the Indians; 
as amongst anybody else, too much importance is attached to the amount 
of money one acquires, and that applies to the medical profession. In 
a hospital, a physician or a surgeon is considered a better doctor if he 
has amassed a larger fortune than his fellow workers. That being so 
at the moment, the aim of the students, residents, civil servants (doctors) 
and honorary medical officers is to make money as much and as quickly 
as possible. However, this will change in the course of'iinie' because 
we do not lack in intelligence; but the progress is slow.' We go to 
England or America for foreign qualifications or for a refresher trip, if 
we can afford it or if we are sent there. Why do we have to go there? 
Why don’t I want to come to Amritsar or you to Bombay or Madras? 
Why do we look up to these people and feel that we .will learn some¬ 
thing more from this trip, apart from a pleasant holiday?; Because 
one learns something new. By constant observations in rnedical scien¬ 
ces they are always advancing. It is to learn something .new that we 
want to go'there. A reputation of a medical school, in the long run, 
depends not on those people who have staffed it and have made large 
fortunes but on the amount of research work produced by that school. 
Large fortunes may be necessary to build a medical school but the beau¬ 
tifully equipped laboratory building is not all. In Guy’s hospital, there 
•were a large number of doctors who had a big practice, but we do not 
xemember them as much as we remember Thomas Addison who had no 
material fortune to leave behind him. 

We have a large amount of clinical material in our country parti- 
•cularly in tropical diseases. We should not depend on a German or a 
Frenchman for discovering the treatment of diseases common in our 
country. Recently, the American Army sent a unit to Malaya to test 
•chloramphenicol in scrub typhus fever as they did not have enough clini¬ 
cal material of this disease in their own country. They had tested this 
drug in laboratory animals for which they had excellent facilities. We 
have clinical material but we do not bother to make scientific observa¬ 
tion as a German would do. . ' . 

It is the usual complaint of all the pharmaceutical, houses trading 
in India that they cannot get any work of a nature of clinical trials carried 
out successfully in this country.. -It is because we are engaged and pay 
more attention to making money, whether with success or otherwise, is 
hardly of importance. It is certainly true that there is very little co¬ 
operation from other colleagues if one of us, becomes enthusiastic. There 
is quite often lack of facilities in an institution because of the poverty 
of our country. It is also due, may be, to the ignorance of our people 
who form the clinical material for research. They will hardly carry out 
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our instructions. They will not have continuous faith in one doctor 
or institution for a long time, or when they leave the hospital they will 
hardly ever return. In short, there is no follow up of a patient, which is 
an important matter in clinical research. 

Another hindrance in chnical research is lack of beds and personnel. 

I have already mentioned that we have a shortage of doctors, but that 
can be minimised in medical research by employing trained techni¬ 
cians. In England and America these days, no qualified doctor, bio¬ 
chemist, physiologist or pharmacologist spends time on a routine work of 
research. It is handed over to a new class of people which is coming 
up, called technicians. It is a new occupation recently found for 
young boys and, girls after their matriculation,just as we have clerks,’ 
typists, ticket-collectors,—'they have technicians to help them in research 
work. There is a technician's course or a diploma given by various 
institutions or universities, and they make a career in a hospital or a 
laboratory. Girls make ideal technicians. They are good at a routine 
job and they can take it up for a few years before they embark on their 
usual natural profession of marriage. This class of technicians should 
be developed and encouraged in our country and it is we, who, as physi¬ 
cians, should help them to come up for the ultimate benefit of research 
in our country. A medical graduate would hardly be interested in a 
job of this kind in research which we are wanting him to do at this stage, 
but technicians would suit better. Such a graduate can do, better, 
guiding the project. 

Another disadvantage in our country is lack of facilities for an 
autopsy, and this could be remedied by an increase in the standard of 
education or by legislation. 

Granting that all these facilities are available, there will always remain 
some hindrance from'medical colleagues because of personal jealousy 
or prejudice, till all of them are full time workers or are interested in 
research. But in spite of all these difficulties we must advance and 
advance can only be done by rvillingness to do research work or by re¬ 
cognising the necessity for it. At this stage; in the whole of Asia, barring 
Japan, research and for that matter, clinical research is negligible. In 
political fields, Eastern nations are looking to India for leadership. The 
Indian Government is giving scholarships, called cultural scholarships, 
to the students of neighbouring countries to come and study in India. 

If there is an advance of clinical medicine in our country, all the Asian 
countries would come to India and would look up to this country for 
further studies. At present, we are hardly more advanced than our 
neighbours in Asia. Wfiy should they come to us if we are no better ? 
Let me hope that some of 5 mu, young, intelligent students will come for¬ 
ward and take up research to advance your personal prestige, that of ' 
your school and of your country as a whole. 
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Treatment of Allergic Disease of the Bronchi, Feingold, B. F.: J.A.iM.A., 

146 : 319-323, 1951. . 6 References. 

In the pathology of allergic diseases two types of tissue changes are observed t 
(i) the reversible and (2) the irreversible. The reversible tissue changes are pro¬ 
duced by such antigens as pollens, epidermals, foods, serums and drugs and arc 
characterised by edema, smooth muscle spasm and stimulation of glands. Edema 
of the peri-bronchial tissues produces rigidity of the bronchial tree thereby inter¬ 
fering with the normal expansile and contractile movements of these structures, 
while swelling of the mucosa encroaches on the lumens, which are also harrowed by 
smooth muscle spasm. These factors combined with the increased production of 
mucus resulting from stimulation of glands, create varying degrees of obstruction, 
which is the basic disturbance in bronchial allergic disease. 

The first step towards definitive control of this disease is to deterniine the spe¬ 
cific factors concerned ; a thorough, complete and accurate history of the initial 
onset of any signs or symptoms of an allergic nature; the relation of the ailment to 
all possible environmental influences should be elicited ; seasonal variation should be 
determined ; influence of I'arious food items accurately estimated and complement¬ 
ed %vith skin testing. The relief of edema and bronchospasm is obtained by sym¬ 
pathomimetic drugs, epinephrine, ephedrine and phenylpropanolamine (propadrinc) 
which have a vasco-constrictor action in addition to their ability to relax the bron* 
chospasm. Those drugs having a strong bronchodilator effect but no vasoconstrictor 
action do not influence the edema of allergic bronchial disease, but on the contrary 
predispose one to an aggravation of edema with its resulting influence upon the 
symptoms. Epinephrine is used in the acute asthmatic episode in the dosage of 
0.3 cc. to 0.5 cc. subcutaneously ; it can be repeated in rapidly successive doses 
without loss of effectiveness. Ephedrine hydrochloride or sulphate is employed 
to prevent the occurrence of acute episodes and to treat mild attacks of allergic 
bronchial disease. It is administered by mouth in doses of ^ gr. to children i year 
of age and under and in doses of gr. to older children. The drug should not be 
repeated too rapidly, as the effects diminish with each successive dose. In order to 
counteract unpleasant side effects of ephedrine, the drug should bo combined with 
small doses, ^ gr. to J gr. of phenobarbital. When ephedrine is not tolerated, pro- 
padrine may be substituted. The use of .antihistaminics in allergic bronchial 
disease have been disappointing. Of the xanthine group of drugs, theophylline 
and aminophylline have enjoyed popularity in the treatment of this disease. Thoo- 
phjdline is commonly combined with ephedrine and phenobarbital as an anti-asth¬ 
matic for the mild attack. Aminophylline is administered orally in doses of ilgr. 
or by suppo3itor}L It can also be given intravenously for the acutely asthmatic 
patients, especially when they are refractory to epinephrine. For the relief of 
mucus, expectorants arc indicated. Water is the best of all expectorants. In the 

absence of an adequate fluid intake none of the medicinal e.xpectorants are effective. 

At least 1,000 cc. of fluids should be administered per day. Of the various expec¬ 
torant drugs available, a saturated solution of potassium iodide is the most effective. 
This can be administered in doses of 5 to logr. three times daily, depending on the 
age of the child. The opiates and sedative cough mixtures are contraindicated. 

The irreversible, or fixed, tissue changes, which arc induced by such antigen^, 
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as bacteria, bacterial products, serums and drugs, are identified with death of ceUs 
and vascular damage. In the lungs such tissue alterations affect the respiratory- 
portion of these organs, such as the parench5rma. the alveolar ducts and the terminal 
bronchioles. A history of either a bronchial asthma or cf respiratory difficulty 
of a lesser degree with rhonchi, coarse rales and rvheezes in the lungs, accompanied 
with an upper respiratory tract infection has been responsible for such terms as 
"asthmatic bronchitis" "allergic bronchitis," or ."acterial asthma." The impli¬ 
cation in each instance is that bacteria or bacterial products are the causative 
agents for the allergic state. The recognition of the role of infection is important 
in the management of allergic disease of the bronchi. For control, of the acute 
symptoms in this syndrome, therapy in the form of the sulphonamides or of the 
antibiotics is directed against the infection. As the infection improves, the symp¬ 
toms of allergic disease also improve. 'The. complications of allergic bronchial 
disease are dehydration with consequent bronchial plugging, status asthnjaticus, 
testlessness, cyanosis and fever. For dehydration and bronchial plugging) the 
most valuable measures are an adequate fluid intake and sa-tarated solution of 
potassium iodide. The fluids may have to be administered intravenously (5 pm 
cent glucose). Status asthmaticus usually results from dehydration. In mos-fc 
instances immediate response will be observed following the intravenous adininis- 
tration of 3 per cent glucose and epinephrine subcutaneously. For restlessness, 
phenobarbital in small doses is indicated. When cyanosis occurs, it is usually due 
to either atelectasis or infection or both. The same basic principles are applicable, 
adequate hydration, expectorants and specific therapy for infection. For cyanosib, 
oxygen therapy is indicated. High fever in allergic bronchial disease indicates the 
presence of infection as a precipitating agent, while sudden .high temperature 
of 104 to io6“F suggests the complication of allergic broncho-pneumonia. 

Eric Coelho. 

Treatment of Amebiasis with Bacitracin and other Antibiotics, Most H., 

Miller J. W. & Grossman, E. J.: Amer. J. Trop Med. 30 : 491-497 1950, 

(Trop. Dis. Bull. 47 : 1200 1950.} 

/ 

Fifty-one cases of E. kistolyiica were treated rvith oral tablets of bacitracin. 
The daily dose varied from 40,000 to 120,000 units continuing over a perid of 5-20. 
days. 66 per cent of these were free from amoeba. Repetition of treatment cured 
33 per cent of the failures. Continuation of bacitracin treatment beyond a period 
of 10 days or an increase in the daily dosage beyond 80,000 units did not signifi¬ 
cantly increase the probability of cure beyond 66 per cent. Toxic effects were in 
the form of distension and diarrhosa. The drug is little absorbed from the intestine 
and there was hardly any concentration in the blood. The authors conclude that 
bacitracin is effecti-ve in terminating acute attacks of amoebic dysentery and ensures 
cure in two-thirds of cases of amcnbiasis. Its action may be due to the disappearance 
of Clostridia and enterococci from stools. Aureomycin seemed to act in a similar 
way. 


J. C. Patel. 


Orthostatic Albuminuria. A Time-saving ilETHOD of Diagnosis, Watson, A : 
Lancet, 1 ; 1196-1197, 1951. 

The author describes a very simple test to detect orthostatic albuminuria, 
without the patient having to sleep overnight and then collecting the urine. It 
was a chance observation by the medical orderly of the author, who noticed that 
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there was a higher proportion of patients wth albuminuria (the great majority of 
them proving to be of orthostatic origin) on the days when they were not kept wait¬ 
ing at all before having the urine tested. The author adopted the followng routine. 
When a patient was'fou'nd to have albuminuria he was told to empty his bladder 
completely and was given half a pint of water to drink. He was then told to sit 
quite still in the waiting room until called. Further urine tests were made after 
I5i 30t 45 and 6o minutes after resting. 62 patients of albuminuria were thus 
tested. None excreted albumin in after 15 minutes’ rest. A short period of rest 
after the bladder has been emptied is sufficient to produce an albumin-free urine in 
a youth who has orthostatic albuminuria. 

D. D. VoRA. 

Pneumococcal Meningitis, A Review of forty cases, Simpson, W. H. and Holley, 

. H. L. : Amer. Pract. 2 : 486-490, 1951. i table 18 references. , 

The authors reviewed the records of patients with a diagnosis of pneumococcal 
meningitis admitted to the Jefferson-Hillman Hospital during the eight-year 
period from June 30, 1942 to June 30, 1950. Forty patients were selected, the 
diagnosis being made on the basis of either a positive culture of pneumococci from 
the cerebrospinal fluid or by post-mortem examination. The analysis showed that 
there were 21 females and 19 males. The disease was more common in adults; 25 
cates occurring in patients over 15 years of age, whereas only 15 cases occurred in 
infants and children. The presenting symptoms were headache, vomiting and 
fever, and the classical signs of meningeal irritation were present consistently in 
adult patients. In infants, the meningeal signs were strikingly absent, whereas 
clinical findings of convulsions, vomiting, unexplained fever and a bulging fon- 
tanelle were common. ' ' 

The two drugs used consistently, either concomitantly or separately, were 
sulfadiazine and penicillin. All cases receiving sulfadiazine, received daily doses, 
usually as repeated intravenous injections in addition to oral doses in excess of r 
Cm. every 4 hours. In most cases the sulfa drug was maintained for 5 to 6 days 
after the fever had subsided or until death supervened. Penicillin was administered 
intramuscularly in aU but 9 cases, in the dosage of 50,00 units 3 hourly. The 
authors administered penicillin intrathecally in 25 cases, the dose ranging from 
10,000 to 20,000 units per injection, one case receiving 50,000 units. There were 51 
recoveries and 10 deaths which is the same as that for the entire series. Recently, 

J 

toxic reactions, including arachnoiditis, myelitis, paraplegia, cauda equina damage, 
pain and weakness in the upper limbs and convulsions, have been attributed to this 
form of intrathecal therapy. It appears, then, that intrathecal therapy may not be 
indicated and may even be dangerous. The clinical results on the whole have been 
good. In the entire series,recovery occurred in 24 (60 per cent), and death in r6 
(40 per cent), rates which compare favourably with other reports over the past 
few years. Formerly, patients under 2 years of age had been considered to liave a 

poor prognosis. In this series in 8 patients belonging to this group, there were 5 re¬ 
coveries and 3 deaths. The recovery date in patients 50 years and over, bears out 
the poor prognosis previously reported in elderly patients. A higher recovery rate 
in this series has been attributed to treatment with penicillin supplemented vnth 
sulfonamide therapy. 

Eric Coelho. 

The control or Pruritus mm ADENOsiNn-5- Monophosphate, Susinno, A. M- 

Amer. Pract. 2 ; 491-499, 1951. i table 14 references 

The author tried adenosine-5-monophosphate in 66 selected cases of severe 
intractable pruritus associated with a variety of causes. The pruritus had been 
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present in all these cases at least for 3 weeks and there had been no evidence of 
spontaneous improvement. The substance used was the sodium salt of adenosine- 
5 monophosphate (My-B-Den) either in tablet form (sublingual) or by intramus¬ 
cular injections. In'most instances, the Tablets were given 60 mg. per day (3 
tablets) for 5 consecutive days, in other instances too mg. (5 Tablets) daily for 3 
consecutive days. The tablets were taken at intervals of one hour and required 
15 minutes to pass into solution beneath the tongue. No other therapy was em¬ 
ployed. The results were considered positive only if medication repeatedly pro¬ 
duced a 75 per cent relief of the pruritus within 3 days. Those showing ameliora,-f 
tion later than 3 days or a subsidence of pruritus less than 75 per cent, or failed to 
respond after initially good results.were regarded as failures. In 38, or 57.6 
per cent there was repeated dramatic relief and improvement after administration 
of adenosine-5-monophosphate. Twenty-two or 33.3 per cent failed to respond 
at all in any convincing fashion. In 6, or 9.1 per cent, the results obtained were 
lesser and showed varying degrees of relief. Those responding most favourably^ 
were patients with varicose ulcers, diabetes, pregnancy arid pd'st-partum pruritus, 
pruritus scroti due to unknown causes, and malnutrition states. Some suffering 
from pruritus vulvae, pruritus ani and contact dermatitis showed dramatic improve¬ 
ment, while others reacted negatively. The disease categories in which the results 
were completely negative were the so-called neurodermatitis, psoriasis, Duhring’s 
disease and senile pruritus. Side reactions were present in g cases and tended to 
diminish or disappear during continued therapy. The toxic reactions complained 
of were headaches, chills, dizziness, diarrhoea and in a few cases, frequency of urina¬ 
tion. ‘ 


Eric Coelho. 


Congenital Malaria, Covell, Sir Gordon: Trop. Dis. Bull, 47 : 1147-1167, 1950. 

The author has reviewed all published literature about a controversial question 
of transmission of malaria from mother to child either before or at the time of* 
parturition, and has arrived at the following conclusions ; , 

1. Intra-uterine transmission of malaria from mother to child is a well 

established fact. ’ 

2. The manner of transmission remains a conjecture in spite of a number' 
of theories. 

3. Normally, the placenta provides a very effective barrier to the passage' 
of the malarial parasite. Massive infection of the placenta can occur both in 
non-immune subjects and in those possessing a high degree of tolerance to mala¬ 
ria without the child becoming infected. 

4. Congenital malaria can occur without damage to the placenta and 
infection can pass from mother to foetus before the onset of labour. 

5. Congenital malaria can occur in th absence of any evidence of active 

malaria in the mother during pregnancy. ' 

6. The form of parasites in which the infection is transmitted through 
the placenta is not known. 

7. It is possible that malaria alters the placental barrier in some form 
through which transmission occurs, but there is no concrete evidence. 

8 . Indigenous populations of malarious regions possessing a high degree 
of tolerance to malarial infection have a low incidence of congenital malaria, 
but in some areas there were as many as four cases in fifty-four consecutive 
deliveries. 

9. - 4 ny of the three species can give rise to congenital malar a. 
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10. A great degree of passive immunity can be transmitted from mother to 
child, 

II. Malaria in an epidemic form is an important cause of abortion, 
miscarriage and stillbirth and of deaths among newborn infants. The inci-. 
dence ivill vary upon the degree of tolerance to the disease possessed by the 
mother. , ■ , 

' J. C. Patel. 

Diagnosis of masked hyperthyroidism in cardiAc*^ patients with auricular ' 
FIBRILLATION, Bortin, M. M. Silver, S. and Yohalem, S. B. : Amer. Jour. Med.' 
11 : 40-43, 1951. 

Auricular fibrillation is caused by thyrotoxicosis and by valvular heart condi¬ 
tions. In hyperthyroidism, auricular fibrillation is a frequent occurrence. In 
some cases auricular fibrillation may be the only manifestation. The authors have 
studied 55 cases of thyrotoxicosis in all oi which auricular fibrillation was present." 
tn 8 cases (15 per cent) of auricular fibrillation, hyperthyroidisrd was masked. They 
were studied by means of radio-iodine excretions and plasma profein-lbound iodine 
determination. The authors point out that thyrotoxicosis should be excluded in 
all the patients with auricular fibrillation by use of thes'e methods. 

‘ - . - J. C.. Patel. 

- / J * 

Effects of certain antispasmodic drugs on. the intact human colon with’ 
special reference to BANTHINE (/S-DiETHYLAMINCETHYL XANTHENE-9-CARB0-, 
xylate methobromide), Kern, F. Jr., Almy, T. P. and Stoke, N. J. : Amer. 
Joilr. Med. 11 : 67-74, i 95 i- 

The authors have compared the action of the antispasmodic drugs atropine, 
trasentine, sjmtropan with that of bhYithine, a new synthetic-drug, bn the intact 
human colon. It is well known that experiments which are performed on animal 
colons, and the drugs found efiective by such methods, may not be equally effective 
on human intestines and hence the final trial should always be done on intact 
human subjects. The authors have devised a method of intubation of the distal 
colon by a single distensible balloon, 10 cm. in length. The position of the balloon 
is verified by fluoroscopy. The lower end is connected with a rubber tube to a 
water manometer which records the changes of pressure in the balloon and conse¬ 
quently in the colon. Five subjects were studied with atropine. They found 
that atropine had a slight effect and for a short time, on the motility of the sigmoid 
colon, but trasentine and syntropan had none. The response of the sigmoid colon 
to banthine ws studied in 37 normal human subjects. 100 mg. was given by mouth 
and the sigmod motility was completely or almost completely abolished by this drug 
in between 7 and 45 minutes, usually within 15 minutes. The effect lasted for 
more than 2 hours. In 15 mg. doses the effect was partial and present in a few 
cases. In 25 mg. dosage the effect on the colon was less marked. Banthine was 
given intravenously to five individuals and a dosage of 15-20 mg. showed prompt 
abohtion of sigmoid motility. In doses of 15 to 25 mg., the side effects of banthine 
were diymess of the mouth and tachycardia in most of the subjects. There was no 
effect on blood pressure. A few patients had blurring of vision. The authors 
have come to the conclusion that banthine is unquestionably the potent antispas¬ 
modic agent but the amount necessarj^ to affect the colon motility pattern of some 
patients with irritable colons is more than can be given without producing side 
effects and hence it may not be a useful drug.. .Further work is recommended. 

J. C. Patel. 
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i^ASMOSAN : A Synthetic substitute for Plasma, Throwar, W. R. and Campbell 

H.: Lancet, 1 : 1094-1099, 1951. 

Polyvinylpyrrolidone (P.V.P.), one of the colloidal substances, seems promis¬ 
ing, to retard the excretion of saliva solutions by the kidneys. It was first used 
in Germany in 1939-45, but had certain objections. The present preparation is 
free from objections and contains P.V.P, 3.5 Gm., sodium 361 mg., potassium 22mg., 
calcium 9 mg., magnesium 0.66 mg., chloride 582 mg., bicarbonate 17 mg., and 
dissolved carbon dioxide 75 mg. in 100 c.c. This gives a coUoidal osmotic pressure 
nearly that of blood, is isotonic and quite safe. 

P. V. P. is a white solid, slightly hygroscopic, water soluble, (with a pH of 
4.5 to 7.0), stable, and \vithout any toxic effects, immediate or delayed, when 
used as a 25 per cent aqueous solution subcutaneously or intramuscularly. 

As regards its fate in the body, the authors claim that as much as 75 per cent 
of P. V. P. content of Plasmosan can be recovered from the urine, without any. ill 
effects on kidnev function or any alteration of blood urea and urea concentration 
test. The authors have described the various methods of estimation of P. V. Pi 
in urine plasma and serum, as also the effect of Plasmosan on whole blood. The 
clotting time, and bleeding time are unaffected, but the E. S. R. probably shows a 
rise. 

The indications of Plasmosan are those of plasma, and as much as 3,500 o. c. 
has been given to a patient in one week. The common dosage in man has been about 
S c. c. per Kg. of body weight. It keeps perfectly well, does not require special 
storage conditions and is cheap. It may be mentioned that the urine findings may 
be modified during its use, e.g., reducing substances may be present in urine, without 
any actual sugar, and a false test for albumin may be positive (with trichloracetic 
acid or Esbach’s reagent), but not with nitric acid and heat tests. 

V. D. Arora. 


Action of Vitamin B12, Folic Acid and Liver Extracts on the free Pro¬ 
toporphyrin CONTENT OF Red Blood Cells, Benard, H., Gajdos, A. and 
Gajdos-Torok, M.; Nature, 167 : 990, 1951. 

In anaemia of iron deficiency, the free protoporphyrin in the red cells increases 
markedly to several hundreds of micrograms per 100 c.c. of red cells, returning to 
normal (20-40 |tg.) on remission of anaemia. In untreated Addison’s disease, the 
concentration of the pigment is diminished but increases considerably under appro¬ 
priate treatment. This deficiency in pernicious anaemia is thought to be a defi¬ 
ciency in the sjmthesis of this pigment brought about by the lack of antipemi- 
cious factors. 

In the authors’ experiments with vitamin B12, folic acid or active liver ex¬ 
tract, a rapid erythrocytosis was accompanied bj’’ a marked erythrocyte hyperpro- 
toporphjninjemia usually 6-24 hours after injection of antipemicious agents. 

They have shown that rdtamin B12, folic acid and active liver extract cause, 
in rabbits, a considerable increase in the free protoporphyrin content of the,ery¬ 
throcytes, similar to that found in the treatment of Addison’s amemia. 

^^^*P‘2™icious anaimia factors, in their opinion, accelerate the synthesis 
r pigment. Thej depleted their rabbits of their reserves of glycine, a material 
for building porphyrin, by previous injections of high doses of benzoic acid. In 
animals so prepared, the injection of vitamin Bra or folic acid was foUowed neither 
by an erythrocytosis nor by an increased concentration of protoporphyrin in the 
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red cells. The subsequent administration of glycine re-established the normal 
response to vitamin B12 or to folic acid. 

■ L. IC. Banerji. 

Continuous Metabolism of Haemoglobin in the Red Cells of Peripheral 

Blood; Benard, H., Gajdos, A.'and Gajdos-Torok, M.: Nature, 167 : 989, 

1951- 

During the treatment of ansemia, the increase of haemoglobin often lags behind 
the rise in the number of red cells. 

The authors’ experiments showed that a single dose of 15 mg.- of folic acid or 
20 p.g. of-vitamin Bi 2 in* rabbits'induces a notable erythroc}rtosis’in 6-24 hours. 
The haemoglobin value instead of increasing remains at its initial level Math a con¬ 
sequent marked 'lowering of the colour index. ' • - • 

The increase in the number of red cells and the stationary haemoglobin value’ 
can be explained by the formation of new erythrocytes deprived of, or at leaJst very" 
deficient in, haemoglobin ; but examination of stained smears reveals a homogene-' 
ous tinctorial appearance in the red cells and systematic measurements of the red' 
blood cells have shorvn no difference in mean cell diameter during erythrocytosis. 

From these observations, the authors believe that a redistribution of haemo¬ 
globin occurs between old and newly formed red cells, the nature of which is very 
complex and, no doubt, involves a degradation and resynthesis of the blood pig¬ 
ment operating in the haematopoietic organs. At all events, one must consider 
that the erythrocyte, during the hundred odd days of its normal life, does not 
possess a fixed and immutable haemoglobin content; this content can vary, parti¬ 
cularly during certain haematopoietic incidents. 

The protoporphyrin arising from the degradation of haemoglobin is not utilised 
as such for the resynthesis of the blood pigment. The rapidity observed in their 
experimental conditions of the turnover of haemoglobin during the erythrocytosis 
requires an intense production of protoporphyrin to accommodate the speed of its 
fesynthesis to the speed of its degradation. 

In their experiments, folic acid or vitamin B12 injection was followed in a few 
hours by a considerable increase in the content in the red'cells of free, non-haamo- 
globin protoporphyrin. 

^ L. K. Banerji. 


Problems concerned with the histologic diagnosis of Tuberculosis or 
LYMPH nodes, McDonald, J. R., and Weed, L. A. ; Amer. Jour. Clin. Path. 21 
223, 1951. 

Diagnosis of tuberculosis is more often based upon histologic evidence rather 
than the demonstration of the organism, Mycobactcrhnn tiiberciilosis. Many patho¬ 
logists claim that the Mycobacterium tuberculosis, produces a specific reaction in 
human tissues. In the opinion of the authors " this is an unconscious admission 
on the part of the pathologist on deficiencies in personnel material and space. 
There are many other agents which at times give rise to histopathologic'reactions 
which stimulate those found in tuberculosis and it is therefore important that 1 
the patient is to have the benefit of the proper treatment a causative agent shou 
be isolated and identified. The authors have reported cases illustrating shortcom¬ 
ings of histologic diagnosis of tuberculosis. The illustrated cases fall into severa 
groups. Group i. Tuberculosis not suspected on biopsy; bacteriological examina 
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tion revealed the presence of Mycobacterium tuberculosis.: Group 2. -Tuberculosis 
suspected on biopsy but other agents found such as Brucellosis and coccidiosis 
limits. Group 3. Tuberculosis suggested on biopsy but the etiologic agent is not 
found and in such cases it might not be fair to the patient to make a histologic diag¬ 
nosis of tuberculosis. Histopathologic diagnosis alone of tuberculosis in lymph 
nodes is subject to error, as Mycobacterium tuberculosis may occasionally be present 
in lymph nodes in which the histopathologic response is thought to be non-specific 

M. V. SiRSAT. 

. ' \ 

Carcinogenic and Toxic Effects of Urethane in Animals, Mostofi, F, K., and 

Larsen, C. D. : Amer. Jour. Clin. Path. 21 : 342, 1951- 

The authors'describe in the present communication pathologic changes in the 
lungs, kidneys, female gonads and liver as encountered in experimental ani¬ 
mals. Urethane produced adenomas of the lung in mice and rats, regardless of 
the route of administration. These tumours were of the size of a pin-head Or larger 
and most of them were located in the periphery of the lung. Urethane 'also inter¬ 
fered with the normal maturation of ovarian follicles and produced glomerular 
lesions in the kidneys of certain strains of mice. In an experiment, where the 
authors have given a single intraperitoneal injection of 25 mg. of urethane in aqueous 
solution ; within the first three hours, the liver of a strain of mice appeared to be 
yellowish and 'slightly enlarged. Microscopic examination of the liver showed 
congestion,‘edema and fatty vacuolizatidn of the hepatic cells. 'The authors sug¬ 
gest that patients treated mth drethane should be studied with reference to possible 
disturbance of Iddney function,' menstrual c}mIeJ and reproductive activity. If 
such patients die, these organs and the lungs should be carefully examined if an 
autopsy is available. Since urethane has induced pulmonary tumours in animals, 
it may possibly act as a carcinogenic agent in man. 

M. V. SiRSAT. 


SURGERY 

Expectant Treatment of Pyogenic Infections of the Hand, Gordon, I ; 

B. J. S., 38 :331-339, 1951. ' 

As the result of an experience of over 2,000 cases of hand infections, treated 
at the casualty clinic of the Victoria Infirmary, Glasgow, the author has come to 
the conclusion that a more conservative attitqde is not only safe but desirable, 
and that our notions, about the pathological manifestations,and principles oj treat¬ 
ment so ably described by Kanavel and others, have to be alterecL • 

The author deals mainl)^ with infections of the fle.xor aspects of the, fingers 
and ,would like to classify them from the practical point of view into (i) Pulp 
infections, i.c., primarily involving the soft tissue overlying the flexor aspect of the 
terminal phalanx. (2) flexor celluli.tis : all infections primarily involving the soft 
tissues overlying the flexor aspect of the proximal two phalanges. The grouping of 
superficial and deep infections under the same heading is done advisedly, because, 
despite earlier teaching to the contrar3’-, it is not alwa3's easy to decide on clinical 
examination whether the tendon sheath is' involved or not. The conservative 
treament was the same whether the tendon'sheath'Vvas involved or not. ' 

.Palliology of Pulp'Infectious :—\ni(ioX\on of,the pulp commences as a soft 
tissue cellulitis, and if left to its own devices, gradually localises with the forma- 
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tion of a tough slough and this softens with formation of pus and the abscess so 
formed will point centrally, terminally or laterally in the pulp. Of a total of 431 
pulp infections, 101 resolved completely with local heat, rest and penicillin. If 
the slough formed is removed after being separated largely by natural means, it 
leaves a clean cavity which is quickly obliterated by re-expansion of the surround¬ 
ing normal tissue and by healthy granulations. Tension in pulp infections has been 
said to cause obliteration of the terminal vessels running to the bone from laterally 
placed digital vessels. If this were true, then increasing density of the bone should 
have been seen in the roentgenogram, rather than the usual osteoporosis which 
is the result of hypera;mia. Quite often the lateral incisions placed for drainage 
precipitated sequestration because they often damaged the already precarious blood 
supply. 

Pathology of Tendon Sheath Infection. —^Infection of the tendon sheath has been 
considered to be an indication for immediate surgery because of the belief that 
once infection got into the sheath it spread rapidly to the limits of the sheath. It 
was also assumed that the tension in the sheath could rise to such an extent that the 
tendon would be deprived of its blood supply. It seems improbable that inflam¬ 
matory tissue tension could ever be raised above the pressure in the vessels on the 
arterial side of the capillary lake, which is the force producing the exudate. The 
clinical picture of a case treated conservatively suggests that upon the entry of 
infection there is an immediate widespread effusion in the sheath with swelling and 
tenderness along the line of the sheath and diminished function. The layers of the 
synovia soon become adherent around the point of entry of the infection, the effu¬ 
sion in the sheath is partly absorbed and an inflammatory barrier is built up spread¬ 
ing from the level of the sheath to the more superficial tissues and skin. If the 
defence is adequate localisation occurs and pus points eventually on the palmar 
surface of the finger. The tenderness over the rest of the sheath subsides and 
function improves. Now is the time for incision, removal of the anterior necrotic 
wall of the fibrous tunnel and synovial sheath to expose the tendon in the floor 
of the abscess. • 

Principles of Treatment :—The author does not agree with the 3 principles laid 
down by Kanavel, viz., i) The barriers to the spread of infection in the hand arc 
largely anatomical, 2) incision .should be early in the finger even before pus had 
formed so that tension could be relieved ; 3) incision in the finger for sheath infec¬ 
tion should be laterally placed rather than on the palmar aspect. The soundness 
of the first two principles has already been questioned in the discussion above. His 
objections to the lateral incision arc : a) it provides indirect drainage ; b) it often 
traverses uninfected tissue, and the inflammatory natural barrier; c) it often damages 
the very vessels it was designed to preserve ; d) in passing sinus forceps across the 
front of the phalanx to open the sheath, the sheath is partially destroyed and the 
vinculaj carrying the blood supply to the tendon arc ruptured ; c) it is not always 
easy to diagnose tendon sheath infection, and sometimes an uninfected .sheath 
may be opened , f) the lateral incision looses much of its attraction when most of the 
evils ascribed to palmar incisions and scars arc found to be unwarranted from 
practical experience. 

The principles the author annunciates arc : (i) The real objective of the defense 
mechanism is localisaticn. The patient gets relief only when the infection ceases 
to spread. This can be observed in the patient who though he still has a big col¬ 
lection of pus in the tissues, declares that pain is gone. (2) Surgery .should play 

no part in actively spreading pyogenic infection in the hand, but should only come 

in as the scavenger to clear up the debris of the battelfield after the fight has been 
won bv' the defences. Early incision devitali.ses tissue and adds a burden to an 
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already overtaxed blood supply and damages a natural barrier to spread. (3) 
Drainage when necessary should be direct. 

Treatment i. Parenteral penicillin. 2. Kaolin poultice (dry) changed 
once a day. Wet dressings are avoided as they foster bacterial grorvth. 3. Seda¬ 
tives. In about 2 to 4 days localisation occurs and this follows on to complete 
resolution or abscess formation. Widespread pain disappears though localised 
pain and tenderness remain. AVhile in the first two years surgery was invoked, 
at this stage, latterly such localised collections (unless deeply situated) are left 
to burst spontaneously, or to be aided in the final eruption by snipping the dead 
skin as part of the dressing routine without anaesthesia. A slough is often found 
which is allowed to discharge in a day or two or can be sometimes picked out with 
a forceps. When an abscess is to be opened it should be opened under general 
aniesthesia as local anaesthesia and tourniguet induce harmful ischmmia. Inci¬ 
sion is directly over the summit of the abscess, and the roof is removed. After- 
removing all sloughs a flavine emulsion dressing is done and left undisturbed for 
3 days. If the tendon is exposed, after 3 days it will be found to be covered with 
granulations. Movements are encouraged as soon as function begins to return 
soon after localisation. 

Wounds on the flexor aspects of the fingers and hands, contrary to popular 
belief heal rapidly and the scars are pliable and non-tender. The healing time 
by this conservative procedure is less than after early incision—average 13 days. 

E. J. Borges. 


Anaesthesia for Bronchography in Children, Mushin, W. A., and Lake, R. : 

Anaesthesia, 6 ; 88-gi, 1951. 

The author faces the problem whereby a child who must not be frightened, 
and whose respiratory functions mut not be depressed, must at the same time be 
in such a condition as to enable the radiologist to instil the radio-opaque oil into 
the trachea without initiating coughing and to put the child into the various postures 
necessary for the spread of the oil to all parts. Further the child must soon recover 
so as to eliminate the oil by energetic coughing. 

The authors’ debate the problem of local over general ansesthesia but believe 
that though local anassthesia, of some degree, for the respiratory tract is essential, 
unconsciousness is desirable in addition. However, no method of aniesthesia 
should be used which depresses the cou’gh reflex for more than the required time. 

Puncture of the Cricothyroid wembrane :—Under a brief general anaesthetic 
a cruved needle is inserted into the trachea through the cricothyroid' membrane; 
some cocaine solution injected and the child is allowed to wake up, when the oil 
can be instilled. This method is not favoured by the author. 

The "Drowning Technique :—After rapidly and deeply amesthetising the child 
a large volume of oil is poured into the mouth and inhaled. Though simple, this 
carries the risk of respiratory obstruction and upper lobe filling is poor. 

Injection of oil through a small bore catheter during endotracheal Ancssthesia :— 
A small bore catheter is passed through the lumen of the endotrachal tube. Though 
the endotracheal tube itself would seem to ensure an ainvay, the author believes 
that the tube alone causes some reduction in the available ainvay and in a child ivith 
bronchiectasis this could be a grave matter. 

Oil-Catheter atone .-—The endotracheal tube is dispensed with and a small gum 
elastic urethral catheter or polythene tubing (a-3 mm. outside diameter) is passed 
into the larynx. The tube is about ii inches long with the hub of a record needle 
inserted into it. 



594 


THE INDIAN JOURNAL OF MEDICAL SCIENCES 


Technique :—Basal anaesthesia is induced with rectal bromethol. A suitable 
dose of atropine is also administered. 

The child is usually so sleepy that laryngoscopy is tolerated or if necessary, 
trilene by open drop or mixed with nitrous oxide oxygen is used.- When the larenx 
is exposed, one, puff, of 5 per cent cocaine from a fine atomiser is directed on to 
it and the oil catheter passed through the vocal cords, for half an inch or so bejmnd, 
and fixed with adhesive tape. An injection of 0.50.0.0! a 2.5 per cent cocaine 
solution is injected into the catheter followed by an equal quantity of air. In a few 
minutes when the child settles down under the bromethol anesthesia he is ready for 
oil instillation. 


Eustace J. de Souza. 


SuBCLiNicAL Mineral Oil Pneumonitis. Schneider, L. : New York State Jour. 

Med. 51 : 245, 1951. 

The author again draws attention to a disease that is often mistaken for cancer 
of the lung and other lung diseases. Though lipid pneumonitis in marantic chil¬ 
dren and debilitated aged adults has been known for many years, it is not generally 
known that normal adults who take liquid parafbn daily are also exposed to this 
disease. The disease may also arise as the result of frequent liberal instillations 
of mineral oil nose drops. There are at least 3 nose-drop preparations in a mineral 
oil menstruum being widely used to-day. 

As chest fluoroscopy is being widely used as a routine investigation now-a-days 
the danger of mistaking lipid pneumonitis for more serious diseases is great. The 
author describes one case where a localised rounded opacity in the right lower lung 
was mistaken for a carcinoma and the lobe resected by the surgeon. There is 
danger that the enthusiastic chest surgeon in an attempt to operate on cancer of 
the lung in its earliest stages might mistakenly remove the entire lobe or lung. 

1 The diagnosis depends upon three .factors : (i) The history of a liberal use 
of mineral oil by mouth or by nasal instillation, (2) The X-ray findings, (3) the 
examination of the sputum for oil droplets. 

The history ;—The majority of apparently healthy adults in whom the lung 
lesion is accidentally uncovered by chest screening are found to have absent or 
markedly diminished gag reflexes. Many of them drink the oil straight from the 
bottle ; those that develop the disease after nasal instillation are usually in the 
habit of tilting the head well back so that the oil trickles into the pharynx. 

X-ray findings -:—No pathognomonic signs are kno-vm. However, two types 
of lesions are produced. A diffuse process is more commonly seen. It may appear 
as an ill defined, veil-like basal haze which gives the involved portion of the lung 
3. " dirty ” appearance roentgenographically. This sort of lesion when small may 
be missed on the ordinary inspiration film, but wall be brought out by taking a film 
in expiration. At times the diffuse process is seen as a fine conglomerate fibrosis 
that strealcs or smudges from the heart border across the base, soon to disappear 
in normal parenchjma and often extending clear across to the peripheiy of the 
lower portion of the lung field. < 

The Jess frequentlj' seen circumscribed lesion may varj’ in size from a few milli¬ 
metres in 'diameter to a sharply outlined mass of several centimetres. This is 
called a paraffinoma and is the type most likely to be mistaken for a neoplasm. 
Unlike primary or metastatic malignant lesions, the paraffinoma is usually surround¬ 
ed’ by interlacing fibrosis and is not accompanied by regional adenopathy. 

Sputum Examination The ’clinching criterion in the diagnosis is the finding 
of mineral oil droplets in the sputum, or after lung aspiration through the chest 
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-wall. Ifis'important to .stop the intake of oil for several days before the sputum 
•sample is taken, and it is also wise to have the patient gargle before expectorating 
-the requested specimen. ^ 

E. J. Borges. 

/ 

Third Ventriculostomy in treatment of Obstructive Hydrocephalus in 

CHILDREN, Voris.H. C.: Arch. Neurol, and Psychiat. ir References. 65 : 265-217; 

1951- ... 

In the author’s experience the ratio of obstructive hydrocephalus to com¬ 
municating hydrocephalus is about 2: I, and in the former variety, if the obstruction 
■ban be relieved or circuited the progressive enlargement may be brought under 
•control. 

He discusses the various causes of obstruction and the treatment. 

The Arnold-Chiari malformation is usually associated with spina bifida es¬ 
pecially the myelocele. The medulla is elongated, and the lower end of the fourth 
-ventricle and cerebellar tonsils are below the level of the foramen magnum. The 
mechanism ha’s been explained by Lichen^tein as being due to the abnormal attach¬ 
ment of the cord 'or' membranes to the surrounding and overlying tissues, which 
may exist, though not usually, even in spina bifida occulta. ' ‘ 

Inflammatory obstruction are common, at the aqueduct, fourth ventricle or 
• cerehello medullary cisterns and even the basal cisterns. The latter are often the 
.'chief site of block in meningitic hydrocephalus where no surgical remedy is possible 
.except ventriculo-ureteral anastomosis. The post-meningitic hydrocephalus 
which was formerly confined to those who survived epidemic meningococcic menin- 
•gitis, br the-terminal stages Of tubetculous meningitis, now is a complication of thd 
other- varieties of meningitis since the advent of modern chemotherapy. 

Neoplams though not common under two years do occasionally occur and 
•cause obstruction.- The author advises the dye test unless there is an associated 
spina bifida where the sub-arachnoid space may be obliterated, but a preliminary 
•.sub-dural tap should precede the test-to rule out a sub-dural haematoma. He also 
-stresses the value of ventriculography especially in tumours of the third ventricle, 
nvhich may have to be followed by exploration of the posterior fossa. 

When this latter procedure is carried out, the Torkildsen operation is an ob¬ 
vious-answer for the Telief of hydrocephalus, but is temporary-in inflammatory 
iconditions as there is usually a tendency to adhesions of arachnoiditis and oblitera¬ 
tion. Though sub-occipital decompression and ■ opening of the fourth ventricle 
has been advocated the author finds the mortality in-infants disturbingl}^ high. 
‘To obviate this he tries to establish free communication between the third ventricle 
.and peduncular cisterns. 

At-first the transfrontal route of Stookey and Scarff was used. This was useful 
;in older children but not in infants. Therefore the lateral approach of Dandy 
was used, and the floor of the third ventricle punctured and the opening carefully 
•enlarged. 

The author reports in detail his first case on which-this procedure was success- 
.fully carried out and the follow-up 40 months after operation. 

Eustace J. de Souza. 

Post Operative Urinary Retention, Dick, V. S.; Surg. Clin. North America, 

31 :691-695,1951. 

The importance of this common condition is stressed especially to bring home 
dhe fact that.it may become so serious as ±0 overshadow the very condition which 
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originally required surgery. 

Seen following surgery in both sexes and at all ages it is most common in the- 
prostatic age in the male, and in the female is most common after gynajcologic- 
procedures. The tense, nervous, imaginative patient is often the one to develop it 
regardless of the site and nature of the operation, while there is no doubt also that 
the magnitude of surgical procedure, type and duration of ansesthesia, narcotics 
and other medications, all play their part in post-operative retention. 

The post-operative position of the patient, the amount, type and rate of ad¬ 
ministration of intravenous fluids and other fluid losses all warrant close attention.., 

The author recognises the diflicuity males encounter in voiding, urine in the 
recumbent position and advises that where complete bed-rest is faced after an 
operation it is wise to get the patient pre-operatively to pass urine in this position. 

Over distension of the bladder in a patient who is partially anaesthetised or 
narcotised will result in a decrease in bladder tone for some days even if the bladder 
has been subsequently catheterised. Drugs of the cholinergic type have been of 
some help in the prevention and treatment, of p.ost-.operative ,urinaiy retention. 
Prostigmine given pre-operatively and continued post-operatively has been of some 
aid and recently urecholine has been used. It may be given, orally or by subcu¬ 
taneous injection but not intravenously or intranmscularly., The, use Of 5 mg. 
subcutaneously, .repeated: in thirty. minutfes !or a total of 3, doses has been very 
effective. Its use should not be delayed till the bladder is over distended. The- 
contra-indication and individual suceptibility to these drugs must of course be- 
carefully noted. 

Intermittent catheterization for post-operative retention should be designed 
to avoid over distension and at the same time to catheterize as few times as possible. 
It must naturally be regulated by noting the water balance and by watching the 
individual needs of the patient. If there is any question as to the complete empty¬ 
ing of the bladder it is far better to check the residual rather than to allow him to- 
gradually become overdistended. 

< The author has found that in some patients the injection into -the bladder of a 
slightly irritant solution like 0.5 per cent merc'urochrome, following catheteriza¬ 
tion is useful, but must be promptly abandoned if any discomfort results. Where 
intermittent catheterization'is poorly tolerated-or Avhere aconsiderable time'is likely 
to elapse before normal micturition will be resumed, the use of an indwelling catheter 
is advisable. After insertion it should be connected with a closed sterile irrigating 
system with irrigations every three hours during the day. As some degree of bladder 
infection and urethritis is bound to occur, it is Avise to give a urinary antiseptic 
in small doses, and to check the^urine sufficiently following the resumption of normal 
micturition till all infection^has cleared. 

Ordinarily the indwelling catheter is removed when the patient becomes am¬ 
bulatory but unless there is prompt voiding of adequate amounts, catherization for 
residual should be carried out to prevent over distension. It is particularly neces- 
sarj' to check for residual after perineal plastic surgery, since often, voiding is re¬ 
sumed but a fairly large residual later causes trouble after the patient has left 
hospital. 

Patients who have undergone surgical removal of the rectum are often prone 
to retention due to disturbance of the-nerve supply. Here the same principles apply, 
only, endoscopy and transurethral resection of the prostate if indicated should be 
resorted to earl}'. It is here, also, that the parasympathetic stimulating drugs are 
of considerable help, where there is evidence of a neurogenic element and mechanical, 
obstruction has been eliminated. 


Eustace J. de Souza. 
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Attempts at the experimental production of Portal Hypertension, DouglRss, 

T. C., Mehn, W. H., Lounsbury, B. F., Swigert, L. L. and Tanturi, C. A. ; Arch. 

Surg. 62 ; 785-788. 1951- 15 refrences, 2 tables, i fig. 

From the work of Von Eck, Pavlov and Freeman it seemed that a porto-cavaL 
fistula with ligation of the portal vein between the liver and the anastomosis would 
remain patent. 

The authors found that such a fistula without portal obstruction results in, 
closure of the fistula in approximately one-third the cases in three to six weeks. 

A survey of the literature revealed that chronic portal h}rpertension without 
impairment of the caval system has been produced in the dog only by Rousselot 
and Thompson, who produced cirrhosis of the liver with splenomegaly and sub¬ 
mucosal cesophagial varices by the injection of silicon dioxide into the splenic vein. 
The authors have attempted to produce a chronic portal hypertension by partial’, 
occlusion of the blood vessels entering and leaving the liver, under intravenous 
sodium pentobarbital anaesthesia. The normal pressure varied from 10-15 cm. of 
water. Goldblatt clamps were used on the portal vein to partially obstruct its- 
lumen, and also on the hepatic artery. There was no increase in portal pressure- 
two to six weeks later, no dilation of the vein and an adequate venous collateral 
circulation wais present. 

In two animals the portal vein was then completely occluded, with no change 
in the animal and no increase of portal pressure. , 

^Vhen the portal vein only was completely occluded in one stage, all the animals, 
died promptly. In a third group of seven dogs, the Goldblatt clamp was placdd 
on the portal vein and gradullay tightened till the portal pressure doubled; three 
died in 24 hours and one after 16 days. The remainder, three months later, revealed 
normal portal pressure, which dropped below normal when a porto-caval anasta- 
mosis was performed. 

To see the part played by anxrobic infections, Tanturi administered 300,000- 
units of penicillin to five dogs where the portal vein was completely occluded by silk 
ligatures. Postal pressures varied from 30-52.8 cm. of water after occlusion. One 
dog died of uncontrollable haemorrhage, and 3 others within 24 hours, -wnth splenic 
congestion. In the fifth which survived, and was killed a month later, a smalL 
pancreatic branch had been missed and had become enormously dilated. In the- 
fifth series, clamping the main hepatic vein as it enters the vena cava failed to pro¬ 
duce cirrhosis or increased portal pressure or varicosities. 

Eustace J; de Souza. 

klANAGEMENT OF CARCINOMA OF THE PROSTRATE, Harrison, J. H. and Poutassee,. 

E. F. -. Amer. Jour. Med. 11 ; 55-66, 1951. 

The authors have studied 100 patients with carcinoma of the prostrate during- 
a four perid 1946-49. Radical prostatectomy was performed in 19 patients and 
only simple prostatectomy in 29. Hormonal treatment alone was administered to- 
47 and 5 patients received no treatment. They were of the opinion that early 
diagnosis followed by radical prostatectomy and hormonal therapy will improve 
the results. The most effective hormonal treatment consists of orchidectomy 
, combined wth estrogenic therapy. This hormonal treatment should be used in 
all cases, including those having radical prostatectomy, because of the possibility 
of antecedent unrecognised metastatic spread, either local or remote. Primarily, 
hormonal treatment is usually effective in causing local regression and sometimes 
it might help to promote operative removal. 


J. C. Patel. 
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A Critique of Fat Embolism, Whitson, R. O.: J. Bone and Joint Surg,; 33 A‘I 

447-450, 1951. 13 references. 

The author makes an attempt to correlate the clinical signs and symptoms of 
so-called fat embolism with our present-day knowledge of traumatic .shock. 

The diagnosis has been made in a variety cf conditions and fat embolism has 
been named the cause of death. The commonest initiating factor has been injury 
to long bones usually multiple and severe. Burns, contusions and dillicult labour 
and even incisions in the adipose tissue of obese subjects has been blamed," Among 
the non-traumatic conditions as a cause arc. pneumonia, acidosis, hepatitis, chrcnic 
tuberculosis. Lehman and McNattin reported fat embolism in about half the 
lungs of fifty unselccted autopsy specimens, where probably they are coincidental 
with anoxmmia. The author stresses that where one would expect fat embolism, 
as in medullary pinning, it is rare, as also in tibial bone grafting. While it is 
reported in other orthopffidic procedure, in most of these cases the patient was 
•either a poor risk, or the procedure shocking. In healthy individuals with good 
pre-operative and post-operative care it docs not occur followdng reconstructive 
surgery of the skeleton. The pathology is believed to be that fat enters the venous 
system at the site of injury and is carried to the lungs and brain. 

The author believes that blood and fat extravasated cannot re-enter the cir- 
• culation as the walls of the vessel collapse and are not kept open as was thought by 
'Gauss. Crystalloid solutions including dyes may enter the circulation but they 
do so by dialysis and staining of the lungs by dyes injected into the hfcmatoma is 
not proof that fat globules behave similarly. 

Lehman and Moore have reproduced the picture of fat embolism by pushing 
•ether inhalation to death. Also another experiment with intravenously injected 
fat led to the conclusion that if man has the same circulatory susceptibility to 
•circulating fat as dogs, there is not suflicient fat in the femur to produce death. 
For a diagnosis of fat embolism the lungs must be found to be the seat of major 
•changes. 

Further, autopsy changes found in shock are identical to thos'e attributed to 
fat embolism, - ■ 

Phemister and Lmstcr have demonstrated that a large part of the blood volume 
may be lost into the tissues of the site of a closed fracture. 

Regimens of therapy towards removing the fat globules from the blood stream 
have been uniformly unsuccessful, The plan of treatment should be rather for 
the prevention and alleviation of shock, prevention of blood loss and care against 
.anoxmmia. 


Eustace J. de Souza. 


PEDIATRICS 

‘Congenital Duodenal Obstruction, Krafft, C. J., el al .: J. Pod. 37 : 44 - 5 ‘’> 
1951. 4 figs, 18 references. 

Duodenal obstruction is rare, the incidence is said to be 1 in 20,000 live births; 
no preferences for sex or hereditary influences arc noted, though it occurs more 
•often in premature infants. Most infants arc normal at birth and begin vomiting 
ivithin the first 36 hours or shortly after feeding is instituted ; vomiting gradually 
becomes projectile, and bile is present in the vomitus if the obstruction is after 
the ampulla of Vater. Meconium stools arc usually passed. Progressive ivcight 
Joss -with dehydration occurs. Physical examination reveals weight loss and dc- 
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hydration depending on the duration of syinptbnis \ peristS-ltic waves traversing* 
the epigastrium may be seen. Frequently there is'fullness of the epigastrium \vith 
tympany, while the lower abdomen is scaphoid and dull to percussion. Because 
plain roentgen filnis of the abdomen taken within the first,12 to 24 hours are usually 
inconclusive, Mellins and Milman advocated aspiration of the stomach followed 
by insufflation of air in sufficient quantities ; in tis way the roentgenogram re¬ 
veals a stomach bubble and a large bubble in what appears to be a dilated segment 
of proximal duodenum with absence of gas elsewhere in the gastro-intestinal tract. 
Barium suspensions are contraindicated as being dangerous. Farber’s test for 
epithelial cells in the meconium is relatively unnecessary since the diagnosis with, 
the above criteria will be complete. When diagnosis is established, surgery must 
not be delayed ; the child withstands surgery better within the first 48 hours 
than a week or so later. Pre-op'eratively, dehydration and electrolyte imbalance- 
should be corrected by intravenous fluids and blood transfusions supplemented by 
vitamin K and calcium injections ; the stomach is washed, aspirated and the tube- 
left in place during surgery. The type of operation preferred is a duodenojejunos¬ 
tomy rather than a gastro-enterostomy, since the latter causes loss of appetite 
and failure to gain weight properly. Post-operatively intermittent, stomach as¬ 
piration is desirable ; parenteral fluids including electrolytes are given in adequate 
amounts to replace fluid loss and maintain caloric intake. 

The authors describe two cases diagnosed on the above lines and treated sur¬ 
gically by gastroenterostomy. Though both infants recovered, they agree that 
duodenojejunostomy may be superior to gastroenterostomy as post-operative: 
difficulties regarding weight gains, etc., were met -with in both their cases. 

F. A. Nazareth. 


T WAVE CONTOUR IN THE PRECORDIAL LEADS DURING CHILDHOOD, Reynolds, R. W. 

Pediatrics 7 ; 400-407, 1951. 2 tables, 2 figs. i chart, 18 references 

TJie author studied the T wave in the precordial V leads in 187 normal children 
and young adults in the age range of 2 weeks to 20 years and.in 164 individuals of 
like age with cardiovascular disease or with disease or medication capable of affect¬ 
ing the cardiovascular system. 

In the normal series, between the age of 2 weeks and 7 years, the wave in 
Va in the majority of cases was inverted ; however, the frequency of notche'd oi“ 
diphasic complexes increased as the age of 7 years was approached ; between the- 
ages of .8 and 14 years inverted T waves in were less frequent and upright com¬ 
plexes more commonly noted, the latter particularly after age 14. Similar trends- 
were noticed in V4 but at earlier ages; no inverted T waves were found after the- 
age of 3 years ; upright T waves in V4 were present as early as at the age of 2 weeks- 
in contrast to an uprightT wave inV2 which was noted only after the age of 8 years- 
In V5, inverted T waves were not seen normally and diphasic complexes were not 
found after the age of ,4 years, while in V2 such complexes -were observed even 
at the age of 20 years. In the abnormal series, many patients had no demonstr¬ 
able cardiovascular disease and had therefore completely normal electrocardio¬ 
grams. However, a ^vide variety of T waves in all leads and at all ages was found, 
showing marked deviation from the orderly trends found in the normal series ; 
unlike the normal series, in the abnormal series it was^ not unusual-to find the normal 
transition from inverted to upright T waves, unexpectedly reversed in going from. 
V2 to V6. 

Until proved otherfvise, the author considers as abnormal: (i) an upright 
T wave in lead Y2 or leads further to the right in children between 2 weeks to g 
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years, (2) an inverted T wave in V5 and V6 at any age (3) a reversal or interrup¬ 
tion in the normally expected negative to positive T wave from the right to the 
left precordial leads. He views with suspicion inverted T waves in V4 in patients 
•over the age of 3 years, and diphasic or notched complexes in 1'4 or V5 after 
the age of 12 and 3 years, respectively. 

F. A. Nazareth. 


VENEREAL 

•One injection schedule for the treatment of early syphilis, Rodriguez, 

J., ei al., Amer. J. of Syph., Gon., and Venereal Diseases, 35 ; 246-251, 

In January 1949 the authors undertook to fulfil the dream of “Therupia Sterili- 
sans Magna” by adopting one-injection schedule for the treatment of early syphilis. 
This schedule also helped to relegate the as yet unsolved problem of outpatient 
treatment lapse, to medical history. 

In all 71 patients of early dark-field positive syphilis were treated. Out of 
71, fourteen were seronegative primary cases, 21 seropositive primary cases, and 
36 were secondary syphilis cases. All the 71 patients were treated with one schedule 
viz., 2.4 million units of crystalline procaine penicillinGin peanut oil with 2 per 
cent aluminum monostearate were given intramuscularly in injections of Ooo.ooo 
units at four different sites. 

The authors have discussed the subject under the following heads : (i) effects 
■on syphilis lesions, (ii) penicillin blood levels, (iii) penicillin cerebrospinal fluid levels 
<iv) comparison of results with other more prolonged schedules. At the end of 0 to 
7 months’ follow-up period, the authors arrived at the following conclusions: (i) 
The cumulative percentages of treatment results revealed 70.0 per cent clinically 
and serologically negative; 21.7 per cent 3 Kahn units or less ; 6.6 per cent 4 
Kahn units or more; and 1.7 per cent relapse, (ii) when compared with more 
prolonged schedules (4.8 million units in 8 days and 5 million in 10 days) no signi¬ 
ficant differences were noted, for the same period of post-treatment observation, 
both regarding satisfactory results and failure rates. Satisfactory results meant 
•clinical and'serological negativity (Kahn titer 3 units or less). Failures signified 
clinical evidence of failure or serologic reversal patterns plus patients with 4 Kahn 
unit levels or over. Thus one injection schedule had a definite favourable thera¬ 
peutic effect in early syphilis comparable to that of the two other more prolonged 
penicillin schedules, (iii) No serious reactions were observed. Febrile Herxheimer 
Teactions occurred in 25 of 71 patients. Only one patient had tenderness and 
induration at the site of injection 10 days later, (iv) Effective blood levels of peni¬ 
cillin were maintained for 100 per cent of the patients for 96 hours following the 
cne injection schedule. No penicillin activity was observed in the C.S.F. at the end 
cf the third, twelfth and twenty-fourth hours of injections,; (v) though preliminary 
results are encouraging, continued studies are necessary to determine effectiveness 
cf this one injection schedule after longer periods of observation. 

T, K. Mehta. 


Circumcision and Primary Syphilis, Hand, E. R. and Nelson, 31. C.: Arch, of 
Derm, and Syph. 63 ; 504-505, 1951. 

Brietenstein in a study of 15,000 circumcised African soldiers and iS,ooo 
European soldiers, many of whom were uncircumcised, observed that syphilis 
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■was commoner in the uncircumcised. In 1885 Johnathan Hutchinson first noted 
“that syphilis was uncommon in Jews. 

The authors carried out their study on 136 soldiers which included 78 whites. 
_3 Mexicans and 56 Negroes. They confirmed the above observation and concluded 
“that primary syphilis on the distal end of the penis where the presence or absence 
•of the prepuce could affect the acquisition of syphilis, is rare in circumcised people. 

T. K. Mehta. 


XT-hloromycetin (Chloramphenicol) in the treatment of various types of 

Syphilis, Romansey, M. J., et al. Amer. J. of Syph., Gon, & Ven. Diseases, 
"35: 234-239. 1951- 

The present study was started in May 1949. In all about 103 patients of various 
“types of syphilis were treated with Chloromycetin by.mouth on various-time-^iosage 
schedules. Some of the these treated cases were followed up both clinically and 
serologically for five to six months after the treatment was over. The time-dosage 
•schedules and results are well brought out in tabular forms. 

It was observed that following a single dose of 500 mg. of chlorom3'cetin, 
the lesions of primary and secondary syphilis in some cases were cleared of spiro- 
-chetes in 48 hours. The period was reduced to 22 to 28 hours when daily oral 
doses of Chloromycetin were administered in 30, 60 and 120 mgm. per kilogram body 
weight per day in 6 doses at 4 hour intervals. 

The authors have discussed the effect of Chloromycetin in various stages of 
syphilis including neurosr'philis and syphilis in pregnant women but excluding car¬ 
diovascular syphilis. They arrive at the following conclusions : (i) Chloromycetin, 
“within the limits of the present follory-up {5 to 6 months), appears to be an effective 
oral antisyphilitic agent; (ii) Chloromycetin dosage of 60 mg. /Kg. /day for 6 to 8 
days appears to give the most favourable results of the various treatment schedules 
tried ; (iii) it is advisable to give the antibiotic for at least 15 days in neurosyphilis 
and (iv) the small single oral dose (ito 3 Gm.) curative for gonorrhoea will mask 
•concomitantly acquired syphilis and therefore such patients must have the same 
post-treatment observation as after penicillin, i.e., from 4 to 6 months. 

Reactions to the drug were generally infrequent. Dry mouth and mild diarr¬ 
hoea occurred only occasionally. Jarisch-Herxheimer reactions of a mild nature 
manifested by 1° to 2° F of fever were observed in several patients. Glossitis 
.and pharyngitis returned to normal on vitamin B complex treatment. 

T. K. Mehta. 

^Effectiveness of Penicillin in Preventing Congenital Syphilis when 

administered prior to pregnancy. Cole, H. N. et al.; J. Ven. Dis. Inform.: 

31 : 201-203, 1950. 

The present study is based on the results of 341 pregnancies in patients treated 
“.for syphilis prior to-conception “with total dosage of aqueous'penicHlin-varying from 
'600,000 to 9,600,000 units. 58 of these received simultaneous treatment -with 
.arsenic and bismuth. Of 341 women, 321 had primary or secondary syphilis and 20 
had early latent sj’philis, i.e., all had acute.or infectious syphilis. 

Results of pregnancy in these women -vyere di-vided into two groups. Group A 
•consisted of 263 outcomes of pregnancy among mothers who were not pregnant 
when originally treated. In this group there were “253 live babies and 10 fatalities 
J(abortions, miscarriages, still births and nebnatal deaths). Group B. comprised 
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of 7S outcomes of pregnancy among those mothers -who had received anti-syphilitic- 
treatment during an earlier pregnancy. In the’ latter group there were 72 live- 
babies and 6 fatalities. The fatality rate of both groups comes to 49.2 per i,ooo- 
live births. The authors point out that this is lower than the still birth rate for 
New York City in 1944 which was So.8 per 1000 live births. On this comparisont 
the authors feel that it is safe to assume that most of the 16 fatalities in this study 
were not due to sj-philis. 

For evaluation purposes, the babies in both groups were classified according to- 
clinical and serologic status, as follows : (i) confirmed non-syphilitic: live babies 
with negative serologic results after at least 90 days of life. (2) Confirmed syphi¬ 
litic : diagnosis of sj'philis established by clinical and serologic evidence {3) un¬ 
confirmed : those w-hose status could not be established. On the basis* of these 
.criteria, the status could be established in 229 of the outcomes of pregnancy: 193 
in group A and 35 in group B, Of these only one infant had definite congenital- 
si'philis and belonged to group A, i.e„ only 0.4 per cent of 229 infants, had con¬ 
genital sj-philis. There appeared to be no difference in the outcome of pregnancy 
between those women treated during a previous pregnancy and those women treated 
when not pregnant. 


T. K. Mehta, 


Tre.atment of Gonorrhcca with Chloramphenicol (Chloromycetin);. 

Greaves, B. et al.. Journal of Venereal Disease Information, 31 : 261-263, 1950. 

In order to study the value cf Chloromycetin in gonorrhoea, it was administered 
to 90 male patients ivith acute gonorrhoeal urethritis. Diagnosis was made by 
smears and cultures as well. 75 of 96 patients were givn a single oral dose of 750* 
mg , 16 w-ere given 500 mg., and 250 mg. to the remaining 5 patients. 

In order to study the clinical effect, spreads were made from the discharge of 
16 patients treated with 500 mg. single oral dose of chlorcmycetin, hourly for 6 
hours. There was no change during the first 2 hours. At the end of 6 hours, no¬ 
gonococci were detected. 

As for the result cf the treatment, 96 per cent of those patients receiving 750- 
mg. of the drug were cured. Of those getting 500 mg., 75 per cent were cured, 
and of those receiving 250 mg., 25 per cent were cured. 

The criteria of cure w-ere the disappearance of symptoms and three negative- 
smears and cultures over a period of 7 to 10 days. Finally, the authors recommend 
chlorom5-cetin as an effective drug for the treatment of gonorrhoea in 750 mg., 
single oral dose. 

T. K. Mehta. 


Streptomycin Treatment or Granuloma Inguinale, Pariser et al. Arch, of 

Dermat. & S\-ph.: 62 ; 261-264, 195 ®- 

Sevent5’-six patients w-ith granuloma inguinale were treated with streptomycin. 
Over 60 per cent of them were observed w:ell oVer 6 mohths after an initial course 
of streptomycin. The following criteria were used for including patients for this- 
study-: (i) The clinical diagnosis,^, w-as accepted--only- if. Donovan bodies could be^ 
demonstrated in lesions (2) other venereal diseases w-ere treated adequately before 
starting streptomycin for granuloma inguinale. It was noted that lesions of granu¬ 
loma inguinale did not show-any signs of healing while other venereal diseases were 
being treated. 
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Tli'e dosage scheme was as follows : 0.6 Gm. of streptomycin every four hours 
(3.6 Gm. per,day) for a total of i8 Gm. of streptomycin. During the course of 
observation, it Avas noted that there does not appear to be any relationship between- 
response to treatment and the e.^tensiveness cr duration of the disease. Similarly,, 
age, sex and -previous treatment appeared to have no influence on the outcome of 
the treatment.' Of the 76 patients treated. 61 responded satisfactorily to one- 
course of treatment as outlined above. 12 patients were retreated because they- 
failed to respond to the first course after several days of observation and Donovan- 
bodies could still be demonstrated in lesions. Three patients (remaining 3) relapsed 
after complete healing. Donovan bodies were found in the relapsed lesions. Re¬ 
treatment consisted of 4 Gm. of streptomycin daily for 10 days, i.c., a total of 40 Gm. 
of streptomycin; out of these 15, three failed to respond to the second course of 
treatment. One of these was given a third course of streptomycin, consisting of 
4 Gm. daily for 10 days and then followed by the oral treatment with 250 mg. of 
aureomycin every six hours for 8 days, (i.e., a total of 8 Gm. Even after this the 
case did not improve and Donovan bodies persisted so the patient was then treated' 
with Fuadin. Lesions healed only to recur a month later. The second patient 
who failed to respond to second course of streptomycin was satisfactorily treated' 
with 2 Gm. of aureomycin a day for 8 days. No recurrence after a month. The- 
third unsuccessful patient was treated with Chloromycetin but he had not beeni 
folIo\ved long enough to judge the effect of treatment. 


T. K. Mehta. 


A SIMPLE STAIN FOR DONOVAN BODIES FOR THE DIAGNOSIS OF GrANULOMA INGUIN¬ 
ALE ; Greenblatt, R. B., e( al, American J. of Syph. Gon. and Ven. Diseases,. 

35 : 291-293, 1951. 

In 1949 Greenblatt used pinacyanole dye for staining Trichomonas vaginalis. 
It was soon found useful for Donovan bodies as well. 

Technique, (i) obtain a piece cf clean granulation tissue with the aid of a 
biopsy-punch. Make smears with the cut surface {i.e., under surface) of granulation- 
tissue. Thus superficial contaminants are avoided, (ii) after the smear has dried^ 
flood the slide with a i per cent solution of pinacyanole dye in methyl alcohol. Let 
it act for to 2 minutes. Then dilute the stain by pouring an equal amount of 
neutral distilled water, which is allowed to act for a further i^ to 2 minutes. Wash 
■with distilled water and examine under high, dry and /or the oil immersion lens for 
Donovan bodies. 

The Donovan bodies are found in the large monocytes. The capsules of Dono¬ 
van bodies stain a purplish pink, and the nuclei a dark blue. Pathognomonic cells- 
(large monocytes with cytoplasmic cysts filled with Donovan bodies) are more fre¬ 
quently found in smears w'hen obtained in the above manner. In tissue section the- 
pathognomonic cell is easily recognized when stained with Delafield’s hematoxylin. 
The'capsule of the 'Donovan body has an affinity for silver salts'^ and iii tissue sec¬ 
tions may be readily'demonstrated by the Deiterle silver stain. 

The authors have found pinacyanole method simple and valuabile. One photo¬ 
graph showing the punch-biopsy technique'and two photographS'showing the Dono¬ 
van bodies in large monocytes (stained by pinacyanole) are included in the text. 


T. K. Mehta. 
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Resin of Podophyllum in Treatment of Molluscum Contagiosum : 

Shenvood, W,, Barefoot and Greensboro, N. C.: Arch, of Derm, and 

63 : 256-259, 1951. 

It is not always possible to resort to destructive measures for treating mollus- 
•cum lesions which are often too many and in patients who are non-co-operative 
because of pain caused by the procedure. For such cases the authors advise topical 
•application of 20 per cent resin of podophyllum in 95 per cent alcohol. 

The authors have given a detailed report of a successfully treated case and make 
mention of two more. The treatment is simple, safe and effective without caus¬ 
ing any discomfort or sequelaj. 'It took'affout’4'’months for'complete disappearance 
tof lesions in the first case on weekly application of the resin paint. In subsequent 
-cases the paint was applied on alternate days and the period of healing was re¬ 
duced to about a month or so. 

T. K. Mehta. 

'Oral administration of Aureomycin in treatment of certain Dermatoses; 

Grurul, J. L.: New England J. Medicine, 242 : 928-930, 1950. 

Aureomycin was used as the only therapeutic agent by the author in the treat- 
•ment of some dermatoses which were resistant to other modes of treatment. It' 
was employed on the following dosage scheme; 2 capsules (50 mg.) every 4 
■hours; when distinct clinical improvement was noted dose was reduced to 250 mg. 
.(i capsule) every 4 hours four or five times daily ; later as lesions subsided almost 
-entirely, a maintenance dose of 250 mg. was given daily. Distinct improvement 
usually occurred after about seven days. There were no toxic effects necessitating 
interruption of treatment. 

Aureomycin was a failure in (i) 3 patients of chronic discoid lupus erj’thema- 
tosus, (ii) 2 cases of recurrent herpes simplex and in {iii)3 patients with dyshidrotic 
• eczematoid dermatitis'. Comparafivcly prompt and satisfactory results were ob¬ 
tained in 2 patients of bullous erythema multiforme, whilst a third patient failed to 
improve. 

Good results were obtained in the following conditions; in (i) three of four 
■-cases of dermatitis herpetiformis, (ii) nine with sycosis vulgaris, (iii) one'with lupoid 
sycosis vulgaris and (iv) six with Darier-Ravant-Ramel seborrhocic dermatitis. 

T. K. Mehta. 

Early Prognosis of Lupus Erythematosus Discoides, Cochrane; T.: Arch, of 

Derm, and Syph. 63 : 323-327, 1951. 2 tables. 

The author has described a ‘simple’ method of 'giving prognosis in cases of 
■lupus erythematosus discoides. It depends upon a c'bmbination of two factors ; (O 
Erv'throcyte sedimentation rate (E.S.R.) and (ii) clinical.appearance of a given case. 

The E. S. R. was calculated in 83 cases of lupus erythematosus (L. E.) 'ivith 
.80 cases of miscellaneous dermatosis serving as controls. Cases were divided 
into three groups A, B, and C according to the E. S. R. Group A consisted of 
■ cases inth normal E. S. R., i.c., i-io m'm. in i Hr. Group B having an E-S.R- 
between 10 and 30 mm. in i Hr. and group C with an E.S.R. of more than 30 m.m- 
-dn one hour. A total of 66, 79.4 per cent) of S3 L.E. cases gave abnorina 

.results whereas in the control series 63, (i.e., 78.7 per cent) of 80 case^ had their 
JE.S.R. within normal limits. 
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Clinically L. E. cases were, divided into two-distinct-categories : (i) seborr- 
,hoeic-like lesions, dull, erythematous, infiltrated patches of indolent appearance 
mth raised and apparently inactive non-spreading edges, the centres of the lesions 
being irregular, depressed and covered with thick, yelloivish-grey or white adherent 
scales and (2) erythematous lesions, bright erythematous areas of active appear¬ 
ance, the borders of which are well defined and which, although slight induration 
may be present, have no thickening or raising of the edges, while the centres are 
•smooth and shining and widely dilated follicles are a prominent feature, usually 
with no or slight scaling. 

Treatment of these L. E. cases was carried out with sulfatriad and mapharside. 
The former for cases with evidence of focal infection and the latter for cases with a 
tuberculous connection. Results of treatment can be better appreciated from the 


following table: 

Group A 

Group B 

Group C 

vClinical type of lesion 

"Total cases .. 

. .Erythe- Sebor- 
matous rhceic 

..12 5 

33 24 

5 4 

JSTo. cured 

9 

x6 16 

. . • • 

No. decidedly improved 

• • 3 ' • 

12 3 

I I 

No. of treatment failures .. 

.... 5 

5 5 

4 3 

E. S. R. 

.. Normal 

Abnormal 

Decidedly 


(I'to xo mm. in 

(Bet. 10 & 30) pathological 


one hour) 


(above 30). 


From the above table the author draws the following prognostic conclusions : 

(1) Prognosis is poor in clinically chronic, [i.e., seborrhceic) cases with 

normal E.S.R. (group A). 

(2) Prognosis is poor in L. E. cases with E.S.R. more than 35 mm. in the 

first hour, irrespective of clinical type, (group C). 

(3) Prognosis seems to be good in erythematous lesions with normal E.S.R. 

(group A). 

(4) Prognosis is good in seborrhceic type of cases with moderately raised 

E.S.R. (group B) in spite of clinically chronic appearance of lesions. 

(5) From the comparison of percentage results in erythematous cases in 

group A and group B it would seem that the lower the E.S.R. the 

better the chance of cure. 

E.S.R. was performed twice before starting treatment and then on two or 
more occasions, 8 weeks after the start of treatment. 

From the above considerations the author feels that (i) E.S.R. can be used as 
a. reliable guide to the state of the activity of the lesions ; (2) when correlated ivith 
•clinical appearances of lesions, it can give an early indication of the prognosis of 
the disease; and (3) in satisfactorily treated cases, this test may be used as a 
means of detecting, treating and perhaps minimizing an early relapse of the disease. 

T. K. Meht.\. 


A. C. T. H. IN Dermatomyositis, Williams, A. A. and Bowled, D. P.: Lancet. 
260 ; 1053-1054 : 1951. 

Dermatomyositis is classified as one of the collagenoses. Its etiology is still 
obscure. Dowling thought it to be due to some thyroid disturbance. Infection 
was considered as a probable cause by O'Leary as culture of the affected muscle 
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during an acute phase has revealed streptococci, staphylococci or both and occa- 
sionalh' a vaccine made from the organisms cultured does bring about improvement. 
Selye holds that dermatomyositis is one of the many manifestations of the adapta¬ 
tion syndrome and that it responds to adrenocorticotropic hormone (A.C.T.H.) 

The authors report a successfully treated case of a married woman aged 34. 
She was admitted to hospital for pain in chest and dyspnoea. She had dysphagia 
also. An irregular pyrexia was noted in the hospital besides attacks of swelling 
of muscles of forearms together with an er5rthematous rash of overlying skin. The 
patient had two attacks of the periorbital oedema showing the classical heliotrope 
eyelids of dermatomyositis (O'Leary). She had lost 28 lbs. weight during 18 montlis. 
The rectus abdominis and intercostal muscles were rigid and hampered respiration. 
Lungs were clear but there was decalcifying osteoporosis. E.S.R. (erythrocyte 
sedimentation rate) was 25 mm. in i hour (Wintrobe). Muscle biopsy from the 
rectus confirmed the diagnosis. 

A. C. T. H. was administered in 7 mg. doses four times a day for a week 
Pulse and fever were controlled. However on discontinuing the treatment after 
a week, both relapsed. Thereupon A.C.T.H. 8 mg. b.d. was given on four days a 
week for a further month till a total of 500 mg. was given. With' this treatment 
pulse rate and fever were controlled. A month after the treatment the patient 
gamed 20 lbs. Vital capacity improved from 680 cc. to 1200 cc. Dysphagia 
completely disappeared. The patient had still some dyspnoea and pain. Though 
spontaneous remissions are natural, the authors feel at the end of 9 months of ob¬ 
servation, that the disease has been arrested completely in the present case. 


T. K. Mehta. 
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ORIGINAL ARTICLE 

VALUE OF ELECTRO-ENCEPHALOGRAPHY !N CLINICAL 

MEDICINE 
N. S. Vahia * 

The paper is in response to a series of questions asked to the author 
after the establishment of an electro-encephalogram department at the 
K. E. M. Hospital, Bombay, in February last year. 

Electro-encephalography is used by neuro-physiologists in the study 
of physio-chemical disturbances in the brain and also in the study of 
synaptic relationships between the cortex and subcortical tissue. This 
aspect of electro-encephalography will not be discussed here as the paper 
is limited to its value in clinical medicine only. . It is used by clinicians 
as an aid in the study of neuro-psychiatric conditions, mainly for epilepsy 
and allied conditions, brain tumours, cerebral trauma, encephalopathies, 
cerebro-vascular conditions and impairment of special or general sen¬ 
sory or motor functions. A brief review of its value in these conditions 
is presented here. 

Epilepsy 

It is uncommon to get an electro-encephalograph tracing during a 
clinical seizure biit when such a tracing is obtained, it is of great value 
in the study of the conditions because each epileptiform attack has a 
distinct E. E. G. pattern. These paroxysmal E. E. G. seizures almost 
suddenly appear and disappear simultaneously in aU the leads. 

During minor epilepsy attacks, the E. E. G. shows distinct spike and 
wave patterns of the frequency of 1.5 to 3 per second. For practical pur¬ 
poses, such a paroxysmal outburst during a clinical seizure is diagnostic 
of idiopathic petit mal although it is possible to get this pattern in cases 
of cerebral tumour or trauma associated with epilepsy®. The E. E. G. 
has a prognostic value also, in the sense that slower the rhythm more 
grave the prognosis and \dce ^’■er5a. 


*Hon. P;,ychiatnst, K. E. M, Hospital. Bombay. 
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During grand mal attacks, there might be first 4 to 7 per second 
activity lasting for a few seconds followed by very fast, about 30 per 
second, activity commonly associated with muscle artefacts, lasting as 
long as the convulsion and followed by low voltage slow activity,-this in 
turn being followed by normal alpha rhythm. 

The grand mal pattem is of value in a diagnosis'of epileptic disorder 
from other disorders but does not distinguish idiopathic grand mal from 
secondary grand mal. 

The difference in diagnostic value between minor and major seizure 
patterns is that the former help in the diagnosis of the condition while 
the latter indicate the nature of symptom.®^ 

The absence of E. E. G. change during seizure indicates that the 
attack is not epilepsy. If the normal features of an E. E. G. persist 
during a clinical attack, the attack is likely to be 'hysterical.' 

From the point of view of clinical diagnosis it is the interseizurc 
tracing that is of great importance. 

The main interseizure peculiarities are the presence of rhytlimic 
diffuse 1.5 to 3.5 per second activity, with or without foci of 3 per second 
activity in either cerebral hemisphere. Unusual prominence of fast 
activity about 30 per second is observed in interseizure tracing of epilepsy 
cases, particularly grand mal. 

More characteristic are the wave and spike type outbursts lasting 
for less than a second much more common in the inter-seizure tracing 
of petit mal cases. A progressive increase of 1.5 to 3.5 per second activity 
of hyperventilation is quite common amongst all types of epileptic 
disorders. 

Routine E. E. G. is of value in diagnosis in about 50 per cent of 
cases^° and attempts are being made to increase its value by precipi¬ 
tating a latent epilepsy condition in the E. E. G. At present the fol¬ 
lowing methods are mainly used to precipitate a paro.vysm of cerebral 
dysrrhythmia in a case of epileptic disorder—hyperventilation, intra¬ 
venous cardiazole-® sleep, seconaU^ and photic stimulation’^ Some¬ 
times more than one method of stimulation is used. Without discussing 
the merits of each method, it might be broadly stated that by these 
methods, the chances of getting specifically diagnostic tracings have 
increased considerably.’, ” 

Discussion of the value of E. E. G. in psychomotor attacks is pur¬ 
posely avoided here as the E. E. G. manifestation of these conditions arc 
at present a matter of discussion. 

Br-mn Tumours 

An electro-encephalogram is mainly of value in connection with 
tumours from the point of view of localisation. Sometimes it provides 
the only evidence of a space occupying lesion. On the other hand h 
may sometimes be a confirmatory’- evidence of absence of a tumour . 
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FI ECTR0- EHCEPHALOGRAm 
TECHHm^ TAKiMQ BRAIN WAVES. 

ELECTRODE APPUCAJIONJr 

m ALL /8 ELECTRODES ARE ARPL/ED AS A 

ROUrm. TWO of them are attached to ear lobules 

WHICH ACT AS NEUTRALS. THE REST S/XTEEN ARE APPLIED 
UN THE SCALP-(PREFERABLY SHAVEDyAS SHOWN IN THE 

diagrams. 




F/G.l. HEAD AS S££M FAffMABm. F/G.Z. AS SEEff FROM LEFT S/DE. 
KOUT/NE SELECT/O// OF LEADS. 

LEAD NO.l. LFM, IMP, LPO, RFM, HMP, PPO. 

LEAD NO. 2 . LF^Mi. LNjPj, LP^Oj, RFiMj, E/tljP^, NPjff^. 

LEAD NO.'S. LFjFf LFFF^ PFFx» LNIjNI, LM/t/«, HM/Hfj 
LEAD NO.A^. LPiP, LPHP, HPPi, LOiOf LORO, ROOx 
LEAD NO. S. LF, LM, IP, Lff, LMx, LP^. 

LEAP NO. 6. RFy RM, RP, RD, RM^. RPx. 

LEAD NO. 7. HYPERVENT/LAT/UN (fONNECT/UNS AS LEAD NO. j) 
LEAD NO. 8. AFTER REST(CUNNECT/ONS AS LEAD Nff.l) 

LEAD NO. 9. /NTRAVENDOS U.SC.C CARDWZOLOOONNECT/ONS AS 
LEAD NO.l). ^ 


Pif,. I & 2.—Electrode application in Electro-encephalography. 
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Fig 3 —E. E G.—normal record. 
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I^ig' 4 —E E G —petit mal seizure. 



Fig 5.—E. E. G.—grand mal seizure. 
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Fig. 6,—E. E. G ~-intcr>ieizure grand mal. 
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pig_ —E. E. G.—interseizure petit mal. 
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Fig. 8.—E. E. G.—diffuse abnormality. 
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Fig, g.—E, E. G.—right parietal tumour. 
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Fig. 10.—E. E. G.—post traumatic epilepsy. 
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Fig, II.—E. E, G,—diffuse abnormality (increased intra-craniai tension.) 
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Fig 12,—E. E. G. of a child. 



Fig. 13.—E. E. G.—epileptic disorder in a child. 



VAHIA—CLINICAL ELECTRO—ENCEPHALOGRAPHY 6og 

The E. E. G. abnormality of importance for the location of a tumour 
is mainly local high voltage slow activity of i to 3 second activity. 
Focal 4 to 7 per second activity is also significant because it often indi¬ 
cates a deeply situated tumour. Presence of phase reversal is a very 
helpful sign but its absence does not exclude the possibility of a tumour. 
Existence of focal random spikes is of very great significance in the 
detection of a superficial lesion. Marked asymmetery on two sides is 
suggestive of the possibility of a tumour. 

The word tumour signifies here any space occupying lesion although 
it must be noted that there is some difference in different space occupy¬ 
ing lesions. Meningiomas show least abnormality in the E. E. G. and 
might even show a normal E. E. G. Gliomas show marked E. E. G. chan¬ 
ges. Abscess looks like any other tumour except that the waves might 
be slower, irregular and focus might be more widespread. Secondary 
growths when single and granulomas like tuberculomas show no special 
E, E. G. peculiarities.® 

From the point of view of localisation, a tumour on the outer side 
of the cerebral hemispheres is most readily and accurately localised 
although meningiomas are conspicuous exceptions. Subcortical tu¬ 
mours show localised 4 to 7 per second activity often associated with a 
more focal i to 3 per second activity. Some workers have used the 
relationship between i to 3 per second activity and 4 to 7 per second 
activity as a rough guide of the depth of a tumour. Parasagittal tu¬ 
mours are sometimes associated with normal tracings, probably because, 
they are often meningiomas and the brain involvement might be due to 
pressure and not due to damage to the ceUs^. Tumours at the base 
of the brain might show no abnormality at all or they might show bila¬ 
teral 4 to 7 per second activity more marked in frontal regions. The 
abnormality might be asymmeterical if the tumour is away from the mid¬ 
line. Intrasellar pituitary tumours may show no abnormality in the 
E. E. G. Extrasellar pituitary tumours, if they are slowly growing, 
show no marked E. E. G. abnormality but rapidly growing pituitary 
tumours show bilateral 4 to 7 per second activity more marked in the 
fronto-parietal region, either symmetrical or asymmeterical, depending 
upon the situation of the tumour^®. Tumours of the ventricles often show 
widespread symmeterical bilateral 4 to 7 second activity anteriority. 
Tumours in the posterior cranial fossa are ifficult to localise with E.E.G. 
partly because of their depth®*. 

The E. E. G. is often complicated by the associated increase in the 
intracranial tension, which show diffuse abnormality in the E.E.G. 
and makes localisation of a tumour difficult, if not impossible®®. One 
method of getting over this difficulty is to reduce the intracranial ten¬ 
sion by mjecting 50 c.c. of 50 par cent glucose and taking the E.E.G^ 
tracing in 10 to 30 minutes after the injection. * 
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This would show that the localisation of a tumour often becomes 
difficult on routine placement of electrodes, so now special electrodes 
are being devised to facilitate the study of different parts of the brain. 
Naso-pharyngeal electrodes"" and tympanic electrodes^,” have been 
devised for the study of basal tumours,. .Special electrodes are de\ased 
to study the surface of the brain after opening the dura mater by opera- 
tion^^ and some are devised for the stud}'^ of E.E.G. changes in the depth 
of the brain tissue.^" 

Tumour tissue is electrically negative. It is the surrounding brain 
tissue that gives abnormal waves in the E.E.G. The degree of abnor¬ 
mality in an E.E.G. is proportional to the rate of growth, so that, more 
rapid the growth, greater the chances of getting an abnormal E.E.G. 
and vice versa.^^ 

Absence of abnormality in the E. E. G. associated with definite 
clinical, roentgen, and other evidences indicate the possibility of benign 
nature of the tumour.® 

Head Injury 

In severe head injuries, E.E.G. provides a measure of the severity 
of damage and might indicate unsuspected damage. It is also of help 
in recognition and localisation of intracranial haemorrhage. In minor 
head injuries its routine use is of help in prognosis as it is a most sensi¬ 
tive indicator of head injury^^ 

Immediate E.E.G. changes after head injury depend upon the seve¬ 
rity of trauma and the condition of the patient. The late changes de¬ 
pend upon the residual and delayed changes in the brain. In severe 
cases, if a tracing is taken immediately, it shows either a ‘flat’ record or 
high voltage i to 3 per second activity all over the brain. This abnor- 
malitj’' becomes less and less marked and alpha rhythm reappears till a 
state of equilibrium is re-established. 

Gradual disappearance of slow waves and reappearance of 8-12 
per second activity is rapid at first and slow later. The end result 
might be a normal record or a focus of abnormally slow or abnormally 
fast activity or generalised abnormality depending upon the residual 
damage. The severity of the abnormality is shown in the E.E.G. b}' 
the low frequency, high amplitude and irregularity of brain waves. 

Scalp injuries do not show any marked E.E.G. abnormalities. 
Tears of the dura mater and penetrating brain injury show focal ab¬ 
normality. 

Subdural hfematoma is indicated by generalised diminution in all 
electrical activity or 3 to 7 per second high voltage activity on the affect¬ 
ed side^° or more localised i to 3 per second activity^®, Resolution 
of record to normality is associated with clinical improvement-"* but i 
the E.E.G. is normal and there is clinical evidence of damage, it indicates 
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complete, destruction of certain cortical tissue and proper functioning, 
of living cells indicating permanent nature of destruction. On the- 
other hand, if the E.E.G! is abnormal and there is no cUnical evidence 
of any damage, it indicates residual damages not clinically demonstrable, 
which might result in post traumatic epilepsy or post traumatic syn¬ 
drome^ ^ 

When records are made two years or more aftet head injury,the- 
presence of generalised abnormality, if noticed, is not likely to be related 
to the head injury but focal abnormality is probably due to head in¬ 
jury 

Cerebro-Vascular Condition 

In cases of intracranial haemorrhage and infarction, the commonest 
abnormality is i to 3 per second focal activity somewhat similar to that 
in tumour. It is more localised and is associated with normal electri¬ 
cal activity over the rest of the brain, except when the patient is uncons¬ 
cious or when haemorrhage is great causing increase in intracranial 
tension and giving rise to diffuse abnormality. The focal slow activity- 
might persist but generally becomes slowly less marked as the healing, 
process begins, so that if the infarct is subcortical, the E.E.G. might 
become quite normal. If there is persistent focal slow activity following 
a cerebro-vascular catastrophe in a young man after 2 weeks, it indicates- 
unfavourable prognosis.^ 

Psychiatry 

At present E.E.G. enables a psychiatrist to know more about the 
organic disorders of the brain and helps to a certain extent in differen¬ 
tiating an organic psychosis from functional psychosis. It is also of 
value in differentiating hysterical convulsions from epilepsy and in 
distinguishing impairment of special senses like hysterical deafness or 
blindness from organic diseases involving this deafness or blindness. 

Numerous E.E.G. studies have been made in cases of mental de- 
ficiency^i, hysteria and other psychoneurosis^® and functional psy¬ 
chosis,i*", 32 , but at present an E.E.G. is not of much value in diagnosis- 
of these conditions. 

The presence of a single focus of abnormally or abnormally slow 
activity suggests the presence of a cerebral lesion, either structural or- 
functional. When it is associated with psychosis there is a possibility 
of an etiological relationship between the clinical condition and the 
E.E.G. findings. 

An abnormal E.E.G. in an otherwise normal individual is an evidence- 
of an inborn constitutional abnormality of the central nervous system 
which IS not specific and. which may manifest itself in the individual or 
m his children in the form of psychoneurosis, psychosis, psychopathic,, 
personality or an epileptic disorder^®. 
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At present the treatment of a behaviour problem child or a psy¬ 
choneurotic adult is not influenced by an abnormal E.E.G. and there 
is no indication for withholding psychotherapy in a given patient be¬ 
cause of the existence of some abnormal features in the E.E.Gd" 

Electro-Encephalogram in Children 

At present the interpretation of E.E.G. of children presents special 
problems. The criteria established for adults do not hold good for 
children. Slow high voltage activity is quite common in young chil¬ 
dren and 4-7 per second activity which might be considered a signifi¬ 
cant abnormality in an adult is quite common in normal children. 
Alpha rhythm begins to appear in a child at about the age of 2 to 3 
years and becomes a dominant rhythm about the age of 10 to 14 years. 
There is marked individual variation in E.E.G. records of normal chil- 
dren.^^ 

Electrical activity of young brains is very susceptible to physical 
and chemical injury and children who respond to convulsions could only 
be considered to be cases of epilepsy after prolonged study.® Tumour 
localisation, on the other hand, does not particularly present great diffi¬ 
culties in children as compared to adults.® 

Last year an electro-encephalogram department had been established 
at the K. E. M. Hospital and by now over 400 tracings have been taken. 
The electro-encephalograph is a six-channel Grass Instrument. As a 
routine, 16 electrodes are apphed to the scalp and two electrodes are 
applied to the ears as ‘neutral’ electrodes. The 16 electrodes are placed in 
4 rows, vertically, in the frontal, motor, parietal and occipital region, 
one row being near the midline on either cerebral hemisphere and another 
row about 2 inches away from the medial row. The method of elec¬ 
trode placement is shown in Figure i. Both bipolar and monopolar 
technics of taking the tracings are being used as a routine procedure. 
Hyperventilation and intravenous cardiazole (5 mg.) are used tu preci¬ 
pitate an E.E.G. seizure. The findings in the first 400 electro-encephalo¬ 
grams are stated in the adjoining charts. 

As the number of cases of each type is comparatively small, no 
attempt is made to discuss the findings in detail, but a few significant 
features might be mentioned. Out of 153 cases with history of comiil- 
sive seizures the E.E.G. was normal in 40 cases. This does not mean 
that these 40 cases were not cases of grand mal. Another feature 
was that only 92 cases had shown diagnostic features of epilepsy. 
Without discussing details, it might be stated that "positive” tracing is 
of great significance but one normal tracing does not exclude the possi- 
bihty of epilepsy. On the other hand, normal tracing in a definite case 
of epilepsy has some prognostic value. 



Table j. —Analysis of E. E. G. Studies in Children. 
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So far as the tumours were concerned, the diagnosis of tumour had 
not been finally proved in all cases that were sent to' the department 
with the clinical diagnosis of tximour, so that the significance ofE.E.G. 
findings in these cases is not discussed here. 

In conclusion it mi^ht^be stated that electro-encephalography is 
one of the important technical developments in the study of neuropsy¬ 
chiatric disorders, but a clinician should be well conversant with its value 
and limitations, otherwise, .there is a possibility of misinterpretation of 
an electro-encephalographic record or report. 
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ORIGlh^AL ARTICLE 

CORONARY HEART DISEASE 
.A review of 200 cases 
R. P, Malhotra * 

This is a study of 200 cases of coronary heart disease that I have 
seen within the last four years at Amritsar. Vakili*^ {1949) ^rom 
Bombay gave a review of-250 cases of this disease from amongst his 
total cardiac population of i860 cases, and it may interest you to 
compare his observations with some of my findings in this province. 

CLINICAL MATERIAL 

This clinical material represents a fair estimate of both hospital 
and private class of patients. The list in Table i includes cases seen at 
the cardiology clinic, in the general and the private wards of the professor 
of medicine, and private cases seen outside. 


Table i. Distribution of Cases of Coronary Disease Seen in Private Practice, 
Cardiology Clinic, and General Wards of the V. J. Hospital, 

Amritsar. 


Total number of 1 

cases. i 

Pri-v'ate cases 


General ward 

cases. 

200 

No. Percentage, 

Si 40.5 

1 

No. Percentage. 

73 36.5 

j No. Percentage. 

1 46 23 

1 


Evidently the number of patients seen in private practice tops the list. 
Comparing these figures with those of the rheumatic group shown in 
Table 2, it shows that the number of hospital class of patients is 
nearly 4 times the number seen in private practice, * 


Table 2. Comparative Distribution of Cases of Rheumatic Heart Disease with 

Coronary Disease. 


Disease 

No. of 1 
cases 1 

j Private 

Clinic 

General wards. 



No. Percentage 

No. 

Percentage 

No. 

Percentage 

Coronary Disease .. | 

200 

i 

81 40.5 

73 

36.5 

46 

23 

Rheumatic Heart .. 
Disease 

140 

22 15.7 

35 

: 25 

83 

59-3 


GENERAL INCIDENCE 


Table 3 represents the general incidence of coronary heart disease 
as compared to other cardiac diseases. From October '46 to August '50. 
806 cases were examined for-heart disease. For purposes of general - 
mcidence and to have a correct est imate, it was decided to combine, 
*From the'^rdiology Clinic. V^Tllospit^rAinritsar ' 







Table 3. Incidence of Various Heart Diseases Reported by Some Workers (India and Ceylon). 
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hypertension and coronary disease together and designate it as Hyper¬ 
tension-Coronary group’. These 200 casp were clinically of the coro¬ 
nary type with dominant features of this disease. Many of them had 
associated hypertension, while others who exhibited normal or sub¬ 
normal levels of blood pressures'at the time they - presented, might 
have had hypertension before. Keeping in view the great likelihood of 
these entities overlapping each other, it was thought advisable to con¬ 
sider them together in a general,assessment,of arterial disease of the 
heart. On considering all the heart diseases together this group appa¬ 
rently takes the lead. You may compare these figures with those of 
Vakfiis (ig4g) with those of Devi Chand^ (1946) and those of Sanjivi“ 
(1946) from Madras. In Vakil’s series also, tliis group is the leading cause 
of heart disease. Sanjivi in his analysis of 616 cases reports an incidence 
of coronary disease as 13 per cent and of hypertension as 16.5 per cent 
making a total of 29.5 per cent. In his series rheumatic heart disease 
seems to be the leading cardiac malady, but his report represents cases 
from the general wards only, tfiere being no mention of his private cases. 
Devi Chand in his analysis of 112 cases reports the incidence of coronary 
hypertension group as 25 per cent. ’ In liis series also rheumatic lieart 
disease tops the list, which however includes only 13 private cases. 
Devi Chand however records 8 cases suffering from chronic'myocardial 
disease, by which, I presume he means the degenerative group of heart 
disease. If these cases are included in coronary hypertension group his 
figures will show an-incidence of 32.14 per cent. Wig (1946) in a dis¬ 
cussion, before the association 4 years ago, on the incidence of heart 
disease, strongly emphasised that if one took into account the private 
class of patients also, hypertension became the leading group. After 
having observed and kept personal records of all the heart cases seen 
in the hospital as well as in private practice, I entirely agree with him 
that for a proper analysis of the cardiac disease the private class of 
patients must not be excluded. However, it is beyond dispute that if 
one were to consider the hospital class of patients only, the rheumatic 
group would certainly lead the list. Guniwerdene from Ceylon in his 
analysis of 455 cases belonging to ^ the hospital class, has'reported an 
incidence of 15.5 per cent as compared to 33 p^ cent of Vakil and 48.S 
per cent of my cases. 

* I I ^ » 

INCREASE IN INCIDENCE ' ' 

It IS difficult to prove with statistical accuracy that the disease is 
on the increase. Every year I am seeing more cases as'compared to 
the year before. A physician with a bias towards cardiology is likely 
to see more and more heart cases every year for obvious reasons. The 
best judges to give an opinion on this contrpyersial issue 'are the general 
physicians. Some of them admit that they see more cases of this 
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disease than they used to see ten or fifteen years ago. It was in 1912 that 
coronary thrombosis was first described by Herrick in America, while in’ 
England it was brought to the notice of the profession by McNee^i 'in 
1925- Improved diagnostic acumen in the medical world leading to a 
better and early diagnosis is one of the reasons given for the increase 
in incidence, but I may quote Cassidyi (1946) here who in his Harvein 
oration in 1946 said, "Even so I have the impression that coronary 
thrombosis is far more common than it ^Vas." 

In the year 1926, 1880 cases died of coronary disease in the U. K- 
whereas by 1939 number had reached an astounding figure of 19,496 
(Cassidy^ 1946). While comparing the small series given by Osier, 
Mackenzie, and Douglas Powell, Cassidy further says, "Contrast these 
figures with those of the modern cardiologist who counts his coronary 
cases by thousands rather than hundreds and remember— that there 
was but one James Mackenzie and one William Osier, whereas the' 
modem cardiologist’s name is legion: Surely Osier, Mackenzie, and 
Douglas Powell were at least as competent to diagnose angina pectoris 
as are the physicians of this generation.” 

To give a convincing statistical proof that the disease is on the 
increase is difficult; but to explain as to why it has increased is still 
more baffling. 

AGE 

The age distribution of the disease is given in Table 4, 


Table 4. Disiribuiion of Coronary Disease According to Age Periods. 


Total 

No. 

Below 

1 

’ 20 i 

j 20-20 

j 30-39 

1 40-49 

1 

50-59 

60-69 

70-79 

So-89 


1 

Lno. % 1 

No. % 

Ino. % 

No. % 

No. % 

1 1 

iNo. % 

No. % 

No. % 

200 

! 

1 “ - 

4 ^ 

[ 

1 

(12 6 

50 25 

81 40.5 

1 

1 

40 30 

13 6-5 

- - 


No case was seen below tlie age of 20 and over the age of So, It will be 
seen that the peak period is reached in the age group 50—60. Next groups 
in order of frequency are 40—50 and then 60—70, Levine from America, 
Parkinson and Bedford from England and Cassidy again from England 
have reported the peak incidence in the age group 60—70. Freidbergh* 
from America reported the maximum incidence between 50—60. In 
our own country Vakil reports the maximum incidence in the age group 
—50, a decade lower than my figures and those given by Western wor¬ 
kers. In any case abou 185 per cent of the cases occur between the ages of 
^^0—70. I would, however, draw your attention to the age group below 
40. This includes 16 (8 per cent) of my cases. 4 cases belonged to the 
age group below 30. The incidence of coronary disease in the young has 
been emphasised in recent years by-manj'- workers,, particularly, amongst 
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American troops during tire, war (Yater ct zg^S). An extcmsivc 
account of coronary .disease between the ages of 18-39 was given by Yater 
and others (1948) reporting 866 cases with 450 Becropsy reports. Coro¬ 
nary, disease in the young, i.e., below the age of 40 is not uncommon. 
In my 200,cases their number was 16, (8 per cent). Vakil s figures are 
still higher. He reports 41 cases, 16 per cent of his total of 250 patients, 
Heiling (1943) has reported a case of coronary disease in a young rnan 
of 19, and Dhanda (1946) mentioned 4 years ago before this Association 
about a young lad of 18 with coronary thrombosis. If the clinical picture 
of a patient is in favour, age should be no bar in making a diagnosis of 
coronary disease. One should be very careful in dismissing tin's diagnosis 
particularly in those young people who have a positive history of arterial 
disease or diabetes in the family. Recently, I saw a young man of 33 
who complained of left inframammary pain, fatigue, insomnia and some 
of the other features of HaCosta’s syndrome. He had a family history 
of coronary disease in .both the parents and in one elder brother. When 
I took his cardiogram I was surprised to find a bundle-branch block. 


SEX 

Literature from Western countries gives a ratio of males to females 
as varying between 2 : i to 6 : i. A report from the Mayo Clinic (Parke 
et quotes it as 4.3 to i. In India the gap seems to be wider. 

Vakil has analysed it as 8.6 to 1, while in my series there were 24 females 
constituting a ratio of 7.3 to i. Levy and Boas^® (1936) have mentioned 
that coronary disease occurs mostly in those females who are either 
diabetic or hypertensive. This was true of my patients also,, so far as 
association of hypertension with coronary disease is concerned. Of the 
200 cases, association of hypertension was noted in 36 per cent of the 
male cases, while in females the figure was 47 per cent. The incidence 
of associated diabetes in these cases showed no difference so far as sex 
was concerned. • 

Why the female sex enjoys a comparatve immunity towards coronary 
disease is not clearly understood. Dock^ (1946) carried out investigations 
on the coronary arteries of newly-born dead babies and found that the 
arterial intima of the coronary ^vessels in the males was rnuch thicker 
than in the females. His views are that the male sex is anatomically 
predisposed to the disease. 


SOCIAL AND ECONOMIC STATUS 

For purposes of classification the patients were divided into three 
main classes;— 

Upper class :--T\as included patients who came mostly from the 
upper and professional classes like business magnates, lawyers, engineers- 
doctors, high salaned government officials, ministers; judges- etc 
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Mi'ddk class :—Some of the professions with income levels between 
Rs. 100-550 were included in this class, e.g., clerks, school teachers, 
petty shopkeepers, etc. 

Lower class :—People with income levels below Rs. loo, e.g., skilled 
and unskilled workers, farmers, etc. Their distribution is given in 
Table 5. 


Table 5. {Classification of Cases According io Economic Status,) 


No. of cases. j 

upper Class. | 

1 

Middle Class. 

Lower Class. 

200 1 

1 

i 

No. % 

62 31 

No. % 

108 54 

' No. % 

1 30 15 


It is commonly believed that the incidence of coronary disease is 
more common in professional and upper classes. Table 6 shows figures 
published by Hedley® in 1939 and they are interesting. 


Table 6. Distribution of Deaths from Coronary Occlusion Per 100,000 in Different 

Occupations {Hedley 1939). 



Deaths from 


Deaths from 

Occupation. 

coronary 

occlusion 

Occupation. 

coronary 
occlusion per 

1 

per 100,000 


100,000 

Professional .. 

154 

Clerks and salesmen 

12S 

Managers and officials 

1 140 

1 Skilled and unskilled 
i workers. 

1 107 


The maximum number of cases came from the upper and the 
middle classes while only 15 per cent belonged to the lower classes. 
31 per cent of patients were from the upper class. Compare these 
figures with rheumatic heart disease. Table 7 shows cases of 
rheumatic heart disease seen in one year. 


Table 7. Distribution of Rheumatic Cases in One Y ear According to Economic State. 


No. of cases. j 

Upper class. 

' Middle class. 

Lower class. 

1 

1 

No. % 

5 6.9 1 

No. % 

35 48.6 j 

No % 

32 44-4 


Out of 72 cases of rheumatic heart disease only 5 came from the upper 
class, whereas 32 represented the lower class. The upper class figures 
6.9 per cent only in the rheumatic group whereas in the coronary group 
they formed 31 per cent. 
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■ .URBAN VERSUS RURAL- ’ 

Of the 200 cases, 112 belonged to Amritsar town while 38 came from 
the mofussil areas. In the latter group 27 cases were from small villages, 
the rest being from other towns of the province. Statistically, one 
cannot prove that the disease is uncommon in tfie rural areas. One may 
further add that coronary disease as compared to rheumatic heart 
disease carries much heavier mortality and only such patients are likely 
to visit the hospitals in the towns who linger on with congestive heart 
failure, or who are severely disabled with angina pectoris. Rural 
patients with a brief illness of coronary episode are not likely to seek 
medical advice in the cities where they could be spotted easily. Last 
year in the rheumatic group, 33 cent patients came from the rural 
areas while in the coronary group they figured 13.5 P®’’ cent. 

FAMILY HISTORY 

Family history was known to 13S patients and the incidence of a 
positive history was obtained in exactly 50 per cent of them. While 
recording the family history one should get into the details of the cause 
of death in the members of the family. Such a simple question as to 
whether there is any heart disease in the family, is not enough. To 
a lay mind, heart disease or heart failure is. generally associated with the 
idea of sudden death. A person may have died of slow insidious conges¬ 
tive heart failure. Some patients mention asthma as the cause of death 
and it is only on getting into details that one finds that the so called 
asthma was of short duration only and in reality it was cardiac asthma. 
History of angina pectoris or coronary thrombosis need not always be 
present. Other manifestations of arterial disease and cerebral vascular 
accidents should also be borne in mind. While going through the histories 
of my cases at Amritsar I have been more than surprised to find that in 
several families not only a positive history of vascular disease was present 
but even the chnical pattern was also the same. Several members would 
be struck by either a cerebral stroke or a coronary episode. I am con¬ 
vinced that the family history plays a very dominant role in this disease. 
Whether or not it is due to any vascular inferiority due to hereditary 
factors is difficult to prove, but experiments on the same lines as Dock 
carried out may throw some light. A careful examination of the coro¬ 
nary arteries of the children coming from a stock suspected of dying of 
accidents or other diseases may reveal some valuable information which 
may provide food for thought regarding preventive measures. 

DIET 

I started collecting the records of my cases just after the last war 
when the times were abnormal but worse came from the partition up¬ 
heaval m the province disturbing the economic condition of so many 
people. Many people who were used to a much better standard of living 
now found themselves in different circumstances. A history of con- 
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sistency in the standard of diet could not be obtained. At any rate 
it may be of some interest to mention that 14S patients were non-veo’e- 
tariahs while 52 were vegetarians. * 

ALCOHOL AND TOBACCO 

History of taking alcohol in moderation or in excess was positive 
in 89 patients. People taking an occasional drink were excluded. Re¬ 
garding tobacco most of the authorities agree as to there being no proof 
of its predisposing to this disease—at least no definite proof can be given. 
One reason for condemning it is its definite association with another 
arterial disease—thrombo-angitis obliterans. Some people have des¬ 
cribed ‘Tobacco Angina’ while others have completely denied it. In 
heavy smokers with angina I have gone into this fact without coming 
across any patient who exhibited this condition. Out of my 200 cases, 
history of tobacco smoking or chewing was present in 60 cases, but here 
it may be of some significance to mention that Si of them were Sikhs 
who do not smoke on religious grounds. Unless one knows the exact 
incidence of smoking in the general population and compares it in non¬ 
cardiac diseases also, it is difficult to incriminate it as an important fetio- 
logical factor, 

BODY-BHILD 

Patients were classified into three groups—obese, average, and thin. 
They are shown in Table 8. 


Table 8 . Disiribittion of Cases According io Body Build. 


No of Cases 

j Obese 

Average bnild. 

Thin. 

1 

1 

No. Percentage. 

No. Percentage | 

[No. Percentage. 

200 ! 



1 


74 37 

94 j 

1 32 16 


It is apparent that the incidence is less in thin people. Obesity has been 
blamed in hypertension and diabetes, both of which are closely related 
to coronary disease. It is significant that only 16 per cent of patients 
were of thin build. 

ASSOCIATED DISEASES 

Table 9 shows the relative association of hypertension, diabetes, 
S3rphiUs, and rheumatic heart disease with coronary disease. 

Table 9. Association of Hypertension, Diabetes, byphilis, and Rheumatic Heart 
Disease With Coronary Disease. 


No. of cases. 

Hypertension 

Diabetes 

t 

j Syphilis. ! 

Rheumatic 
Heart Disease. 

200 

No. ,% ' 
,83 41-5 ' 

No. 

38 

% 

19 

No. % 

18 9 

No. % 

i I 0-5 

1 
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In vbluminous literature on coronary disease the association of hyper- 
-terision with this disease has been emphasised giving a greatly varying 
picture. Associated incidence of hypertension with-this disease has 
Tieen reported as 25 per cent by some, while-others have given a high 
figure of 75-80 per cent. In my series hypertension past or present-was 
•evident in 41.5 per cent of cases. Diabetes was present in 19 per cent 
of cases, syphilis in g per cent of them. There was a solitary case .of 
' rheumatic heart disease who had coronary heart disease in addition. 

CLINICAL FEATURES 

You are fully familiar with the usual symptoms of this disease. My 
■object is to draw your attention to only a few significant facts. Out of 
200 cases, 99 had e\ddence of myocardial infarction as the main feature 
-either on past history or on present chnical grounds, or on e1ectro-car- 
-diographib evidence. Angina of effort as the only complaint without 
Table 10. Showing Some of the Main Clinical Features. 


Angina preceding infarction 



10 

Infarction preceding angina 

. 


33 

Angina at rest 

’ 


^3 

Premonitory Angina 



20 

Symptoms of congestive heart 
infarction 

failure at the onset 

of 

40 

Insidions congestive heart failure 
infarction .. ., 

without any angina 

or 

18 

Infarction as the first symptom 

• « 


88 

Location of pain in atypical areas 


• . 

10 

Sense of impehding dissolution .. 

• • • » » • 

• . 

aS 

Sudden dyspnoea as the main symptom 

. . 

3S 

Shock at the onset of infarction 

. • . • . . 

, , 

49 

Nausea and vomiting at the onset 

• • . . • • 


49 

Acute left heart failure .. 

♦ • « « « « 


49 

Simulating other diseases 

• • • • • • 


II 


-any history or evidence of infarction was present in 77 cases, whereas 
of 99 cases of infarction, 47 had angina as associated feature. It will 
not be possible to discuss all the clinical features in detail. I would 
•discuss and emphasise only a few of them, 

Prejnonitory Angina :—Out of 99 cases of infarction, 22 gave a his¬ 
tory of what is called premonitary angina. Various reporters have given 
the incidence of premonitory cardiac pain in 10-50 per cent of their 
•cases. Pattersoni 3 (1939) regards this prodromal angina as due to initial 
capillary haemorrhage and haematoma formation in the coronary arteries. 
This prodromal pain is a warning and may be present a few days pre- 
• cedmg the proper attack. It has its implications in the treatment and 
-such patients should be treated as if a full-fledged attack had already 
taken place. It is pertinent to presume that such’ patients may ‘be^iven 
:anti-coagulants as-a prevehtive measure. This premonitory'’pain" is 
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like angii\a pectoris in other characters except that the attacks are more 
frequent, .last longer, and come on at rest ^so. Such a patient is a po¬ 
tential candiate for infarction and would better be treated as any other 
case of myocardial infarction. ' 

Acute coronary failure :—This manifestation of coronary disease 
in its clinical aspects holds an intermediate position between myocardial 
infarction and angina pectoris. Such a patient may have an attack 
of pain for half an hour or so, coming on at rest or exertion and may be 
’associated with a mild degree of shock. There may be no permanent 
electro-cardiographic changes. Such patients should again be regarded 
.as potential candidates for a major coronary episode and treated as such 
j despite iiegative electrocardiographic findings. Of my cases, 5 presented 
this clinical picture. 

Sudden dyspnoea as the main symptom: —In 38 cases of infarction 
no history of pain was present, instead, they gave a history of dyspnoea 
starting suddenly without any previous history of angina or exertional 
dyspnoea. Pain may sometimes be so minimal, or dominated comple¬ 
tely by dyspnoea, that it may have been forgotten by the patient and is 
reminded by a leading question. Some of these patient? get wrongly 
diagnosed as bronchial asthma. In any middle age person dyspnoea 
starting suddenly without any previous history of bronchial asthma 
may wisely be considered cardiac unless proved otherwise. 

Insidious congestive heart failure :—^These are patients who start 
their coronary disease neither as infarction nor as angina nor as acute 
left heart failure, but slip into a state of slow, insidious congestive heart 
failure. When I was a student some patients of this description go 
labelled as chronic myocarditis. This diagnosis seems to have dis¬ 
appeared from the wards now. With proper electrocardiographic in¬ 
vestigations such patients are usually found to be suffering from coronary 
disease. After complete investigations very few cases are left with the 
diagnosis of congestive heart failure of obscure setiology. Of my cases. 
18 presented as slow insidious congestive heart failure. 

COMPLICATIONS 

Some of the important complications are shown in Table ii. 

Table ii. Complications. 


Thrombo-embolic phenomena .. .. • • • ■ • • ~ 

Congestive heart failure ,. .. .. • • ■ ■ • • 92 

Arrhythmias .. .. .. ■ • • • • • • • ■ --7 

Perforation of the inter-ventricular septum .. .. .. i 

Super-added neurosis .. .. .. • • .. • .. 13 

Peri-arthritis of the shoulder .. . - • ■ ■ • • • 5 

Ventricular aneurysm .. .. .. ■ ■ • • • • ^ 


Forty-six percent of patients sooner or later developed congestive heart 
failure which may be regarded as ’an important complication in as much 
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as it accounted for nearly half the deaths. The incidence of throm- 
bo-embolic phenomena appeared to be low in contrast to the reports of 
some of the Western workers. In myocardial infarction the reported 
incidence of embolism has varied from ii per cent to 60 per cent. Vakil 
has reported this complication in only five of his 250 cases. Personally, 
I believe that the incidence of thrombo-embolic phenomenon is low for 
three reasons. First comes the great handicap in lack of autopsy ma¬ 
terial from our cases here. Out of 33 deaths an autopsy could be per¬ 
formed only in one case. Secondly, many cases of infarction are not 
subjected to routine rmntgenographic examination for it is obvious 
that they should be disturbed as little as possible. Routine portable 
roentgenography in such cases is a luxury not afforded at present, nor 
do I believe that portable pictures are likely to reveal much in small 
pulmonary infarctions. The third reason for seeing fewer thrombo¬ 
embolic phenomena in this disease is that private cases do not seek 
hospitalization and day to day observation of this complication is not 
possible in the patients’ own homes. For several years I have been 
quite conscious of the high figures of pulmonary embolism reported by 
Western workers, both in medical as well as in surgical cases, and I havo 
been on the lookout for this complication. Our low figures may be due 
to lack of routine roentgen investigations and the rare availability of 
autopsy material. Regarding other complications, it would suffice 
to add that super-added neurosis is not uncommon in these patients but 
one's experience and clinical judgment eliminates the difficulty in diff¬ 
erentiating between the psychic and the somatic components of a patient’s 
illness. 


FOLLOW-UP AND MORTALITY 

Out of 200 cases, 103 could be followed up completely while 24 were 
partially followed up. Out of 103 cases followed up-to-date, 33 are 
dead. It is not possible to draw definite conclusions regarding the prog¬ 
nosis in a follow-up of four years only. At present we depend for our 
lUdgment regarding prognosis on the observation and follow up of Western 
workers. It is high time that we kept a proper follow-up of our cases 
and came to some conclusions some years later in our own clinical ma- 
tenal. My follow-up and study in these cases dates back to October 
1946. If I am given an opportunity to address you on this subject some 
years later I may be in a better position to present a more reasonable 
account of survival period and prognosis in our own patients. Yodh, 
stressed the importance of proper records and follow up of such cases' 

and I believe many other physicians in the country must be following' 
his advice. ° 

Bland and Whitens in 1941 reported a follow-up of over ten years 
in a senes of 200 cases of myocardial infarction. 25 per cent of their 
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cases lived over ten years after the first attack. In another report in 
1943. White, Bland and Miskall” gave the average life after the first 
symptom of coronary disease as 7.9 years, the duration of observation 
being 23 years. The present trend of opinion is to take a more optimistic 
attitude towards the disease. With early diagnosis and better follow¬ 
up the survival period has been reported longer and longer in recent 
years. It may be of some interest to mention the coronary life span 
of three of the most distinguished medical men who have left a great 
mark in the history of cardiology, i.e. John Hunter {1773-93) lived for 
20 years. Sir James Mackenzie (1907-25) for 18 years and Sir Thomas 
Lewis (1927-45) for 18 years. 

The survival period of those cases that have been followed up in 
the present series is shown in the Table 12. 

Table, 13. Stirvival Period. 



Belo%v 

I”2 

3-6 

6-12 

1-2 

3-4 j 

4-6 

' 

I month 

months; 

months. 

months 

years 

1 years 

yenrs 

After onset of| 
infarction 

After onset ofj 

16 

1 

1 

■ 3 

3 

1 

I 

1 

I 

angina 

After onset ofj 

2 


3 

1 

I 

2 j 

2 

> 

congestive | 

heart failure.,j 

10 

i 

1 I 

j 


i 

1 4 

l : 

- 3 

j 

' i 

' ^ 

1 j 



Out of 99 cases of infarction that I have seen within the last 4 years, 26 
cases are known to be dead. Of these, 16 cases died within a month 
whereas 22 [i.e., 84 per cent) died within a year. In cases of aUgina 
pectoris the survival period was evenly distributed. Out of 93 cases 
who developed congestive heart failure 24 died, of which 20 (Le., 83 
per cent) were dead within a year. From Table 12 one can judge that the 
first month after infarction is a dangerous period and if a patient survives 
the first month, one can look forward with some optimism unless a case 
goes into congestive heart failure. Once congestive heart failure sets in 
after infarction in a patient, there are very few chances of his survival 
for more than a year. 

Mortality according to age period .-—Table 13 represents the mortality 
late m terras of age periods. 

It shows that the mortality rate is highest either in the very young or 
in the age group 60—70. This has been the observation of some of the 
other workers also. Se.x made no difference in the mortality rate of 
my cases, 

ELECTROCARDIOGRAPHIC STUDY ^ 

Electrocardiographic studies could not be undertaken in-iS'cases 
for some'reason or another.- The analysis of 182-graphs is shown in 
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Table 14, which is an electrocardiographic analysis of various patterns 
taken in 182 cases. 

Table 14. Electrocardiographic Analysis of Variotts Paiterns. 

No. of cases where the E. C. G. was taken ., .. 182 

Normal graphs .. 

Abnormal graphs .. .. ... jS 

Normal E. C, G. in cases of angina pectoris {out of 77) 24 


Anterior myocardiac infarction ,. ,. ., ,, 31 

Posterior myocardiac infarction ., ., .. .. 23 

?ilixed infarction .. .. ., .. ., ., 5 

Bundle branch block .18 

Miscellaneous .. ., ,. .. ,. .. 87 


In 31 per cent of the cases of angina pectoris the E. C. G. pattern 
was quite normal. Previously, we had an old German Electrocardio¬ 
graph which was difficult to operate and routine precordial exploration 
could not be done in all the six places. For the last one year we are 
working with a modern cardioscribe and routine 12 lead electrocardio¬ 
grams are being taken, i.e., three standard limb leads, three unipolar 
limb leads and six unipolar chest leads. Within a year I have been 
greatly impressed by the utility of precordial exploration over all the 
six places, as a contributing factor towards the diagnosis of coronary 
disease. In several cases, I can show you a number of graphs which 
show either no change, or only a suspicious alteration in the standard 
limb leads, but precordial exploration reveals the true picture. If the 
clinical picture is suspicious but the standard limb leads and one chest 
lead are normal it is unwise to dismiss the diagnosis without complete 
precordial exploration. 

SU-MMARY AND CONCLUSIONS 

A Study of 300 cases of coronary disease with a follow up of four 
years is presented. 

1. Coronary disease along with hypertension, i.e., ‘Arteriosclerotic 
Heart Disease’ is the leading cause of heart disease in this province. 

2. For a proper assessment of the incidence of coronary disease 
it is necessary to include private patients also, as in hospital practice 
■of the general wards rheumatic heart disease tops the list. 

3. Coronary disease is not uncommon in the younger age group 
and carries a heavy mortality in the very young. 

4. A few clinical features like sudden dyspnoea, premonitory 
angina, acute coronary failure, slow insidious heart failure are also dis¬ 
cussed. 

5. The incidence of thrombo-erabolic phenomena is mentioned and 
reasons given for its low incidence in our cases. 

6. Importance of electrocardiographic study with particular 
reference to complete precordial exploration is stressed. 
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ORIGINAL ARTICLE 


CEREBRAL VASCULAR ACCIDENTS 
Lt. Col. Najib Khan & A. V. N. Rao * 

During the period of 4 years from 1947—50. 116 cases of apoplexy 
due to cerebral vascular accidents were admitted 10 the Tata - Main 
Hospital, Jamshedpur. Thus the incidence of cerebral vascular afcci- 
dents among the population of 200,000 for which Tata Main Hospital 
caters is 0.4/thousand per year. The cerebral vascular accidents 
formed 0.58 per cent of total admissions of medical cases. 

Sex :— Male—79. Female—37. 

The higher number of males may give an erroneous impression 
but when it is borne in mind that total admissions of medical cases to 
the hospital of male and female are in the ratio of 2.8; i; there appears 
to be no preponderance of cerebral vascular accidents in either sex. 

^ Age ■•- thirty per cent of the cases w ere below 40 years, 60 pk cent 
between 40—60 years and 10 per cent over 60 j'ears. However, 70 per 
cent of the cases among males occurred in the 40—60 age group, and only 
9 per cent in the over 60 age group, whereas in females there were 25 
per cent in the 40—60 age group and 25 per cent among the over bo- 
group. (Tabic i). 


Table i. Age Distnbxthon of Cases. 


Age Group. 

Total 

No. 

Male. 

No. 

Female. 

No. 

20—30 Years 

ri 

6 

5 

30—40 

23 (30%) 

18 (33%) 

5 (25%) 

40—50 „. 

35 (39%) 

25 (38%) 

10 (25%) 

50—-60 ,, 

25 ( 31 %) 

16 (20%) 

9 (25%) 

60—70 ,, 

8 

2 

6 

70—80 

3 

2 

I 

80—go 

0 (10%) 

0 (7%) 

0 (25%)' 

90-100 ,, 

0 

0 

0 

100—no ,, 

I 

0 

I 


116 

79 

37 


Mode of Onset :—^At the time of onset the patients were asleep in 
approximately i/6th, at rest in approximately 1/2 the cases and walk¬ 
ing in another i/6th. The relation to passing stool is an interesting 
point which was noticed in i/pth, and only i/ioth had cerebral vascular 

accidents while at work. (Table 2). ___ 

* Department of Medicine, Tata Main Hospital, Jamshedpur. 
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Table, 2. Onset of Accident. 



Total. 

Thrombosis. 

Hffimorrhage. 

Embolism. 

Other 

group. 

Sleeping . 

20 

19 

I 


s 

Rest.. 

53 

21 

19 

5 


Walking 

15 

9 

6 

• • 

• • 

Cycling 

3 

2 

• • 

I 

• • 

Working 

II 

8 

3 

• • 

• • 

In the W. C. 

14 

3 

10 

• • 


Total .. 

II6 

62 

39 

6 

9 


Side of Lesion :—Analysis of 70 non-faral cases of cerebral hsmor-^ 
fhage, thrombosis and embolism revealed that 39 had left rided and 
31 right sided cerebral lesions:"^Of these, 70.24 (34-3 cent) cases had 
aphasia. Of the 24 cases ot aphasia, 22 had left sided lesions and 2 right 
sided lesions. Of the 39 cases with left sided lesions, 56.4 per cent had 
aphasia and of the 31 with right sided brain lesions, 6.4 per cent had apha¬ 
sia. The 2 cases of right sided lesions exhibiting aphasia were most 
probably left handed. 

Coma :—At the time of cerebral vascular accidents,'*^4 per cent lost 
consciousness and coma varied from i hour to 7 days. Of those who 
developed coma, 43 per cent were unconscious for more than i day, 34 
per cent for more than 2 days and 16, per cent for more than 3 days. All 
those who were unconscious for more than 3 days died. In the case of 
cerebral thrombosis all those who were unconscious for over a day died. 


Table 3. Period of Coma. 


Fatal 


Thrombosis. 

Haemorrhage. 

Embolism. ^ 

jother Groups j 

All 

cases. 


Total. 

Fatal. 

Total. 

Fatal. 

Total, j 

jFatal. 

Total. 

Fatal, i 

cases. 

Nil. 

I Hour .. 

2 

I 

47 
• 2 

0 

I 

I 

0 

0 

0 

4 

0 

I 

0 

I 

I 

0 ! 

33 . 

2 Hours. .. 

0 

0 

0 

4 

2 

! I 

I 

I 

^ 1 

0 

6 ' 

4 Hours. .. 

I 

3 

I 

0 

0 

0 

0 


1 


6 Hours. .. 

4 

i I 

0 

6 

4 

0 

0 

I 

1 

0 

8 

laHours .. 

1 Day 

2 Days 

3 Days .. 

4 Days 

4 

6 

6 

6 

2 

1 1 

5 

I 

I 1 

0 

I 

i i 

1 ® 

3 

5 

4 

9 

I 

3 

4 

3 

5 

I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

2 

0 

4 

10 

8 

10 

5 Days .. 

I 

0 

0 

0 

0 

0 



1 


Over 5 days 

6 


I 

4 

4 

I 


0 

0 

6 

Total . 

. 42 


8 

39 

j 26 

6 

3 

9 

5' 

II6 

t 


Glycosuria .-—In 8 per cent glycosuria was discovered at the time’of 
a^^ion. On further investigation of these cases it was found that 
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only 3 per cent were true cases of diabetes-melUtus and the other 5 
per cent were not. 

It is not always easy- to diagnose the exact lesion in every case of 
cerebral vascular accident, but, as advocated by Aring and Merritt^, an 
attempt should always be made to differentiate the lesion. The criteria 
that we applied for the diagnosis of different lesions of cerebral vascular 
accidents may briefly be stated ;— 

Cerebral Hcemorrliage : —Sudden onset accompanied by unconscious, 
ness in a hypertensive individual with arterial disease and on lumbar 
puncture blood intimately mixed with the cerebro-spinal fluid. 

Cerebral embolism :—Sudden onset with known source of embolism 
and lumbar puncture revealing clear cerebro-spinal fluid. 

Cerebral thrombosis: —Less dramatic onset with no blood in the 
cerebro-spinal fluid. 

Type of Lesion: —Cerebral thrombosis is the commonest accident 
ix.i 64 cases ( 54-4 per cent). The other lesions in order of frequency 
were, cerebral haemorrhage 39 {33.6%), cerebral embohsm 6 (5.2%}, 
sub-arachnoid haemorrhage 3, pontine haemorrhage 2, hypertensive, 
encephalopathy 2, subdural hasmatoma and cavernous sinus thrombosis 
each I. (Table 4), 

Table 4. Types of Lesions. 


Type. 

Total. 

Male. 

Female. 

Cerebral Thrombosis .. 

,, Htemorrhage 
,, Embolism 

Sub-arachnoid Hasmorrhage .. 

Pontine Haemorrhage .. 

Hypertensive Encephalopathy 
Subdural Hsematoma .. 

Cavernous Sinus Thrombosis 

64 ( 54 - 4 %) 
39 ( 33 - 6 %) 
6 ( 5 - 2 %) 

3 

2 

2 

I 

1 

46 (58%) 

23 (29.1%) 

2 ( 2 - 5 %) 

2 

I 

I 

16 ( 43 - 2 %) 
( 43 - 2 %) 
4 (^ 0 . 8 %) 

I 

Total 

II 6 

79 

37 


Fatalities: —Of the 116 cases, 42 died giving the mortality rate 
of 36.2 (37.3% in the male and 35.1% in the female). Deaths due to 
cerebral vascular accidents formed 5 per cent of the total medical deaths 
in the hospital per year. 


Table 5. Distribution of Fatalities According to Lesion. 


Lesion. 

1 

Total. 1 Male. 

1 

Female, 

Cerebral Thrombosis. 

„ Haemorrhage 

„ Embolism .. 

Sub-Arachnoid Hsmorrhage .. 

Pontine Haemorrhage. 

Sub-dural Hasmatoma .. 

Cavernous Sinus Thrombosis . • 

Total 

8 { 12 - 9 %) 
26 (66.6%) 

3 ( 5 %) 

2 

I 

I 

I 

6 ( 13 - 1 %) 
16 (69.6%) 

2 (100%) 

I 

I 

I 

2 (12.5%) 
10 (62.5%) 

I ( 25 %) 

42 (36.2%) 

29 ( 37 - 2 %) 

13 ( 35 - 1 %) 
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Recovery 32' male cases were subsequently followed up after 
discharge from hospital. From them one went to his job immediately on 
discharge, 5 recovered within a period of 6 months to i year and resumed 
their previous occupations. All cases were assessed after i year when 
II were incapacitated for any work, tlie remaining 15 are still unfit. 

Of the total 116 cases of cerebral vascular accidents, cerebral bte- 
morrhage, thrombosis and embolism were responsible for all except 
9 cases. Therefore the study of these three types of lesions may be 
instructive. 


Table G. Goicral Review (107 Patients). 


; 

Thrombosis. 

Hremorrhage. 

Embolism. 

Cases 

62 

39 


Percentage of total 
cerebri^ vascular ac- 

54-4% 

33-0% 

5-2% 

cidents 



3 (50%) 

Deaths .. 

8 (12-9%) 

20 (66.6%) 

Male cases 

46 

23 

2 

Female cases .. 

iG 

16 

4 

Average age 

1 47-3 (70-25) 

49 -8(103-35) 

1 30.3(48-20) 

Average B. P. .. 

' 180/108 

195/116 

1 155/96 

(300 /igo-120 /Go) 

(280/190-150 /75) 1(180/130-130 /Go) 
ii-i% 1 0% 

1 

IV. R. Positive 

35 - 3 % 


CEREBR.AL THROMBOSIS (62) 

Cerebral thrombosis formed 54.4 per cent of the total cerebral 
1 vascular accidents being 58 per cent in males and 43 per cent in females. 

I Average age was 47.3 years, the youngest being 25 years and the oldest 
' 70 years. Approximately 55 per cent were in 40—60 group and.appro- 
►'^ximately 30 per cent amongst the below 40 group, there being none 
over 70 years. The average B. P. was 180/10S With the maximum 
tension of 300/190 and the minimum of 120/60. At the time of onset of 
thrombosis, 33 per cent were asleep and the same number were at rest, 
there being only 10 per cent who were at work. At the onset only 20 
per cent had any disturbance of consciousness and amongst them the 
period of coma was from i hour upto 6 days. The period of coma ex¬ 
ceeded over one day in three cases only and all these died. Cerebro¬ 
spinal fluid in- 50 per cent had increased protein and in 40 per cent 
increased cells. The average C.S.F. protein was 53 mg. per 100 c.c. and 
average cells 48' per c.mm. C.S.F. Wassermann was positive in 25 per 
cent of cases and in those protein was increased in 50 per cent and cells 
in 39 per cent. Blood IVassermann test^-ras positive in 35.3 per cent. 
The mortality rate was 12.9 per cent.|/The mortality in the 20—40 

age group was 7 per cent, 40—60 age group 15 per cent and no-death in 
those over 60. 
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CEREBRAL HEMORRHAGE (39) 

Cerebral haemorrhage comprised 33.6 per cent of the total cerebral 
vascular accidents, being 29.1 percent in males and 43,2 percent in 
females. The average age was 49.8 years, the oldest being 103 years 
and the youngest 35 years. The maximum incidence was in the 40-^0 
age group (59%), 22 per cent were in the under 40 age group and 19 
per cent over the 60 age group. The average B. P. was 195/116 with 
the maximum of 280/190 and the minimum of 150/75. At the time of 
occurrence of haemorrhage 50 per cent were at rest, 3 per cent asleep. 
15 per cent walking, 7 per cent working and approximately 15 per cent 
gave a definite relationship with passing of stool. All the patients 
became unconscious at the time of occurrence of haemorrhage and the 
period of unconsciousness lasted upto 7 days. The period of coma 
lasting over 3 days was seen only in 13 per cent and all of them expired. 
Blood Wassermann was positive in ii. i per cent and C.S.F. in all cases 
was tinged with blood. The mortality was 66.6 per cent being 86 per 
cent in the over 60 age group, 70 per cent in the 40—60 age group and 
46 per cent in the below 40 group. 


Table 7. DistnbuHon of Different Lesions in Age Groups, 


Age Group. 

Thrombosis. 

Hremorrhage, 

Embolism. 

1 Total. 

Fatal. 

Total. 

Fatal. 

Total. 

Fatal. 

20—30 Years .. 

1 

.., 4 

I 

0 

0 

4 

I 

30—40 „ .. 

. .|io (30%) 

0 ( 7 %) 

9 ( 22 %) 

4 {46%) 

I 

I 

40—50 • • 

.. 30 

5 

13 

II 

1 

I 

50—60 .. 

••,14(55%) 

2 (15%) 

10 (59%) 

5 (70%) 



60—70 ,, .. 

.., 4 

0 

3 

2 



70—So ,, .. 

. . 

. . 

3 

3 



80—90 „ .. 

• • . - (0%) 

•. (0%) 

.. (19%) 

00 

0^ 



90-100 ,, 

.. .. 



«. 



100—no ,, 



I 

I 

• • 


Total 

. . '62 

1 


39 

26 

6 

3 


CEREBRAL EMBOLISM (6) 

Cerebral embolism formed 5.2 per cent of the cerebral vascular 
accidents, being 2.5 per cent in males and 10.8 per cent in females- 
The average age was 30.3 years, the oldest being 48 years and the young¬ 
est 20. At the time of occurrence of the embolism 83 per cent were 
resting and 34 per cent of the cases became unconscious. The average 

B. P. was 155 lg 6 with the maximum of 180/130 and minimum of 130 /60. 

C. S.F. was normal in all cases and blood Wassermann negative. Of the 
six cerebral embolism cases, one resulted from coronary thrombosis, 
one from rheumatic disease of the heart and four were females after 
septic abortion 
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HYPERTENSIVE ENCEPHALOPATHY 

Two cases of hypertensive encephalopathy were seen; They were 
both obese males aged 40 and 65 years, and both were diabetic. The 
onset was sudden and while at rest. One had coma for an-hour "and 
the other presented hemiparesis. At the time of admission they had 
no acetonuria. The man aged 40 who had only unconsciousness, had a 
second attack after an interval of an year. In both cases blood Wasser- 
mann was negative and C.S.F. was normal. 

Similar investigations in the U.S.A. by Gilbert and De' Takats^ who 
studied 121 cases over a period of 6 years is summarised in Table 6 (a). 


Table 6 a. 121 Cases of Gilbert De'Takats {U.S.A. Figures). 


' j Thrombosis.' 

Haemorrhage. 

Embolism^ 

Cases 

53 

53 

15 

Percentage 

43 - 8 % 

43 - 8 % 

12.4% 

Average Age 

O9.9 (40-82) 

58.9 (41-81) 

53,1 (1S-80) 

Males 

32 

33 

12 

Females 

22 

20 

3 

Average B. P, .. 

166 /97 

213 /l20 

148 /S5 

Onset 

(205/140-120 /70) 

(300/150-129 /70) 

(210 /iio-iio /80) 

Sudden (47%) 

Sudden (92%) 

Sudden (100%) 

. • 

Deaths .. ; 

Gradual (55%) 

Gradual (8%) 

' 24% 

77 % 

40% 


Comparison with the U. S. A. study reveals that in America cerebral 
thrombosis and haemorrhage each formed 43.8 per cent of the total 
cerebral vascular accidents as compared with our figures of 54.4 per cent 
and 33.6 per cent respectively, whereas cerebral embolism in the U.S.A. 
formed 16 per cent as compared to 5.2 per cent in our series. The aver¬ 
age age in U. S. A. patients was much above our series, being 22 years 
higher for cerebral thrombosis, 9 years for cerebral haemorrhage and 23 
years for cerebral embolism. In our series the average age for cerebral 
thrombosis and hemorrhage is pretty nearly the same but in the U;S.A. 
series the average age of cerebral thrombosis is ii years more than that 
for cerebral hemorrhage. The average blood pressure in our series like 
the American series is highest for cerebral hemorrhage and lowest for 
cerebral embolism, thrombosis being in between. The mortality in 
our series is however much less than in the Anlerican series; especially 
for cerebral thrombosis, where the mortality in our series is only half of 
that of the American series. 

SUMMARY AND CONCLUSIONS 

■ . of 116 cases of cerebral vascular accidents admitted to,Tata 

Mam Hospital over a period of 4 years is given. ' From the kudy the 
lollowing conclusions may be di^uwn. - 

. The incidence of cerebral vascular accidents is'Oi4Vthousand. 

2. Both sexes are equally affected. 
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3. Highest ^cidence of cerebral vascular accidents occurred in 
40—60 age groupji^liough under 40 group is not free from the hazard 
of cerebral vascular accidents, there being i/3rd of the cases in that 
group. 

4. Only 9 per cent had cerebral vascular accidents at work and 
66 per cent were at rest while the accident occurred. There was a de¬ 
finite relationship with passing stool in 15 per cent of the cases. 

5. At the time of onset approximately half the cases lost cons¬ 
ciousness. 

6. Coma lasted over i day in 20 per cent of cases and over 3 days 
in 3 per cent. 

7. Coma over i day in cerebral thrombosis and over 3 days 
in cerebial hsemorrhage always ended fatally, 

8. Mortality rate was 36.2 per cent being 37.2 per cent in males 
and 33.1 per cent in females. 

^g. The commonest lesion was cerebral thrombosis. 

10. In the females cerebral thrombosis and cerebral hseraorrhage 
were equal. 

11. Average age for cerebral haemorrhage was 49.8 years, for cere¬ 
bral thrombosis 47.3 years and for cerebral embolism 30.3 years. 

12. Highest average blood pressure (193/106) was in cerebral 
haemorrhage, next highest (180/110) in cerebral thrombosis and least ~ 
in cerebral embolism (155/96). 

13. At the time of onset, loss of consciousness occurred in cerebral 
haemorrhage in 100 per cent, in cerebral embolism in 66 per cent and 
cerebral thrombosis in 20 per cent of the cases, 

14. Death rate was highest in cerebral haemorrhage (66.6%), 
next highest in cerebral embolism (50%) and least in cerebral thrombo¬ 
sis {12.9%). 

13. Specific disease was present in 35.3 per cent of cerebral throm¬ 
bosis and only ii per cent of cerebral haemorrhage. 

16. C.S.F. was blood-stained in all cases of cerebral haemorrhage 
and clear in all cases of cerebral thrombosis and embolism. 

17. C. S. F. in cerebral thrombosis had increased protein in 30- 

per cent and increased cells in 40 per cent of cases, f 

Our thanks are due to Dr. E.N. Murty for his help in the calculation of the 
figures, to Mr. Kundan Singh for making the old records available and to Oslonel 
J. R. Kocixhar, the Director of Medical and Health Services, Tisco, ior permission 
to use the hospital records. 
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ORIGINAL ARTICLE 

RETICULOGYTE. VARIATION IN THE NEW-BORN 
A. F.’ Pereira* . 

\ , 

The presence of reticulated red cells in the peripheral blood was first 
demonstrated by Paul Ehrlich in 1881 by staining blood smears with 
saturated aqueous solutions of methylene blue. Subsequently, it 
was confirmed in Virchow’s Archivk Pathologische Anatomie in 1899. 
The blood of a healthy adult contains from 0 to 2 per cent of reticulo¬ 
cytes and usually they are less than i per cent. 

The circulating blood of a new-born infant contains a fair number 
of immature red cells both nucleated and reticulocytes, but after infancy 
the blood does not normally contain nucleated cells or more than 2 
per cent of reticulocytes. Any increase in the number of reticulocytes 
or the appearance of nucleated cells indicates abnormal activity of the 
bone marrow. The variation of the reticulocytes from the high level 
on the first day of neonatal life to a gradual fall to the healthy adult 
level at the end of the first week has been investigated by many workers 
in different parts of the world and the object of my work on this problem 
• was to find out whether in this part of the country there is any departure 
from the accepted figures. Krumbhar^ lays down o. 3 per cent reticulo¬ 
cytes for normal adults and quotes Lee’s and Minoto’s figures for man as ^ 
0.8 per cent. His average for normal infants is 5 to 10 per cent and 
asserts that even 20 per cent should be considered as normal. Further, 
according to his observations, in none of the infants did it exceed 5 per 
cent in the first 24 hours and in none did ii exceed 3 per cent after the 
first 24 hours. By the end of the first week, practically normal levels 
are reached so that with these exceptions the normal infant’s reticulo¬ 
cytes are the same as those of adults. He further mentions the obser- 
r-ations of Cathala and Dannay on eight infants in whom were found 
an increased number at birth which reached the normal level by the 
end of the first week although he found their figures to be distinctly 
lower than those of his own series. 

While Krumbhar mentions that reticulocytosis is common with 
other hasmatological changes which occur, more readily and to a 
greater degree in infants than during adult life, Waugh, Merchant and 
Maughan® quote Schiff (1899) as having maintained that the difference 
in value may be due to environment and geographic location. They 
have reviewed the work of Krumbhar and also refer to the observation 
of the following :— 

Friedlander and Weide mere reported ii per cent reticulocytes 

* Department of Pathology, B. J. Medical College, Ahmedabad. 
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in the first 24 hours, the number steadily and uniformly decreasing to 
the eighth day when it reached adult value. 

Frank mentions i to 9 per cent during the first week. ' 

Seyfarth reported 0.5 per cent to 10 per cent as the rangi within the 
first few hours with a fall to 0.3 per cent to i per cent in six days. 

Seyfarth and Jurgeus give 7 per cent at birth and 2 per cent at ten 
days and 0.7 per cent by three weeks. 

Kato mentions 1.4 to 1.9 per cent with a maximum of 5.5 per cent 
and a minimum of o. i per cent during the first 36 hours and with a fall 
to 0.5 per cent after 5 days. 

Goldbloom and Gottlieb found 7 per cent reticulocytes in the umbi¬ 
lical cord, 5 per cent on the second day, 3 per cent on the third day. 2 
per cent on the fourth day, 0.5 per cent on the fifth day. They were 
practically absent by the sixth day. Their (Waugh, Merchant and 
Maughan)'own observations in 1939, giving an account of 41 examinations 
of the blood from the umbilical cords, found an average of 2.7 per 
cent (range 0.2 to 5 per cent). On the second day the venous blood 
was examined and the average of 34 samples was 3.1 per cent (range 
"3 to 4-5 cent). On the fourth day the average of 28 cases was 
2.3 per cent with a distribution of 0.3 to 4.2 per cent. One examination 
of the fourth day blood of a case of erythroblastosis fcetalis was 10.6 
per cent. On the sixth day 24 samples gave an average of i. 2 per cent 
(range 0.2 to 3 per cent), while on the ninth day the average of 22 
cases was 0.34 per cent (range o.i to 9 per cent). Everard Napier and 
Das Gupta^ working in Bengal found a mean percentage of 0.67 
per cent. +0.37 in a series of 50 city dwelling Indian adult males 
with a range from 0.2 to i. 4 per cent and 0.37 per cent + 0.27 amongst 
122 women. 

Present work was done as follows;— 

Adopting routine hsematological methods, blood counts were done 
on 20 infants born at the maternity wards of the Civil Hospital Ahme- 
dabad. Four infants were presumably having disorders of blood as 
detailed in Table i. Out of the 16 healthy infants only ten remained in 
the hospital to complete the examination for the whole first neonatal ■ 
week. Reticulocyte count and observation for nucleated cells were 
done daily but the total red count was done on the first and seventh days 
onl3^ No attempt was made to follow these'cases clinically or by 
heematological investigation after the first week. The observanons 
are recorded in Table i. For arriving at the normal average reticulo¬ 
cyte percentage and nucleated cell percentage, figures obtained from 
healthy babies alone were taken into account. For the purpose of com¬ 
parison, total red cell count and reticulocyte percentage '6f ,nme male 
healthy adults are also recorded in Table 2. Special mention should be 
made of infant No. .i.and infants with hfematological. disorders.- - ■ 
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PEREIRA—UETICULOCYTES IN NEW-BORN 


Premature. Injants .-—Infant No. i is the only one premature infant 
in which the reticulocyte count, returns to normal adult figures on the 
seventh day, i.e., 0.5 per cent, the total red cells on the first day were 
4.51 millions, the reticulocytes in the first four days ranged from 8 to 
16 per cent, which rapidly fell in the last three days to normal adult 
level tvith total red cell count of 3.73 millions on the seventh day. The 
nucleated red cells were i per cent on the first day only. 

Injants with abnormal nucleated red cells :—Infant No. ii has its 
reticulocyte percentages low but the percentages of the nucleated red 
.cells are abnormally high as shown in Table i. Infant No. 14 is a case 
of erythroblastosis foetalis. In it the reticulocyte percentages are higher 
and the percentages of the nucleated red cells for those three days being 
29 per cent, 40 per cent and 89 per cent. The infants died on the third day. 

Infant No. 17 showed ii percent reticulocytes on the first day 
falling rapidly to 3.1 per cent on the second day and to 0.3 per cent on 
the seventh day. Total red cell count on the first day was 6.87 milr 
lions and on the seventh day 3.43 millions. No nucleated red cells 
were found throughout. The infant became jaundiced from the third 
day and improved with vitamin X. 

DISCUSSION 

The average erythrocyte count of 16 infants was found to be 6.38 
millions on the first day and the corresponding percentage of reticulo¬ 
cytes is 3.44 per cent. The percentage of reticulocytes shows a pro¬ 
gressive daily fall till on the seventh day it is 0.34 per cent and the 
corresponding total red cell count is 5.45 millions. 

Whitby and Button* quotes 6.5 millions to 7.25 millions of red 
cells on the first day and 5 millions to 5.5 millions quoted by the same 
authors for the twelfth day. The total red cells of nine Indian male adults 


Table 2. Record of Total Erythrocytes Per Cubic Millimeter of Blood and the Reti¬ 
culocyte Percentage of Nine Normal Male Adults. 


No. 

Reticulocyte percentage. 

Erythrocytes in millions /c.mm. 

1 1 

0 

4-97 

2 1 

O.I 

5-71 

3 

0.2 1 

5-87 

4 

0.2 

4-44 

5 

5 

O.I 

5-98 


0 

• 4-99 

7 

8 

0-3 

5.20 

0.4 

5-36 


O.I 1 

5.00 

Average 

0.15 

5.28 


IS- 5.28 'millions and it is almost equal to the.red cells bf infants on'the 
seventh daj>, that is,-5.45 millions. .' ■ 


Similarly, the reticulocyte percentage of the infants on the seventh 
day IS 0.34 per cent aridthose of nine Indian male adfiltsis 6, tsjier' cent. 
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The range of nucleated red cells is i .21 per cent in the first 24 hours 
and 0.16 per cent on the seventh day. 

The average red cell count and reticulocyte percentage of infants 
as observed on the seventh day were found to be distinctly higher than 
those recorded in adults. This indicates that during infancy the reti¬ 
culocyte percentage continues to be higher than the adult level. This 
observation differs from that of the majority of the previous workers on 
the subject. Similarly, it is found that the nucleated red cells are found 
in the peripheral blood upto the seventh day. Perhaps these differences 
may be explained on the basis of geographic location, social status, etc. 
It may be noted that these observations were all made on infants of poor 
parentage. 

CONCLUSION 

The average reticulocyte percentage on th first day is 3.4 per cent 
and after gradually decreasing from day to day the percentage on the 
seventh day is 0.34 per cent. The range on the first day is i.i to 6.8 
per cent and for the seventh day it is o to i. 2 per cent. 

Not much significance can be attached to a single observation of 
high reticulocyte count, since, according to Krurabhar, even 20 per cent 
may be taken as normal. But persistence of higher percentages may 
be taken as a fair index of abnormal hiemopoieses as in No, 14 of the 
present series. 

No, 14 which was a case of erythroblastosis fcetalis showed increas¬ 
ing higher percentages of nucleated red cells and persistently high reti¬ 
culocyte count indicating abnormal activity of the bone marrow. 

Infant No. ii showed persistently high nucleated red cell per¬ 
centages but unfortunately the autopsy was not done and the bloods 
were not examined for Rh factor and ABO heterospecificity. It might 
have been a case of erythroblastosis. Thus it is clear that in suspected 
blood disorders of the new-born, it is very important to examine the 
peripheral blood of the infant for nucleated red cell percentage, for, as 
in No, 14, it will certainly help in the diagnosis of erythroblastosis when 
Rh factor tests are not feasible. 
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ORIGINAL ARTICLE 


THIAMINE AND RIBOFLAVIN CONTENT IN THE TISSUES OF 
SOME SALT WATER FISHES IN BOMBAY 

Vidya Pradhan and R. G. Chitrc * 

Considerable work has been done both in Europe and America on 
the nutritive value of fishh ^ ^ In India, Guha and others 

have collected a data on the nutritive value of fresh water fish 
in Bengal®, 10 ; Basu, Sircar and Gupta®; De, Majumdar and Sanderarajan® 
and Chari® have worked on fishes in Madras. Niyogi et aP-*^ and Setna 
et uP^ have worked on the nutritive value of fish of the Bombay harbour. 
These investigations have primarily restricted themselves to the studies 
of proximate principles, minerals, vitamin A and nicotinic acid content 
of fish. 

Drummond^ found protein extracts of whole fish a good source of 
vitamin Bj and were valuable for good growth. Chick and Hume* 
showed that fish ova is a rich source of thiamin. Klocke*® found that • 
fishes of Michigan waters are rich in vitamins of the B complex. Hoaer 
et aP^ have worked on the distribution of riboflavin in fresh and processed 
fish and have shown that the riboflavin content is lower than that of the 
glandular organs of mammals. 

In India very little work has been done on the content of vitamins 
of the B complex in fish. - The thiamin and riboflavin content of tissues 
of some common fish in the Bombay harbour is reported in this paper. 

Methods and Materials 

The fishes selected for the study are those which are common in 
Bombay waters and are largely consumed by local populations. They 
were brought from the Bombay Market chilled in ice in as fresh a condi¬ 
tion as possible. The different organs were separated and weighed. 
Thiamin and riboflavin were estimated on aliquots of tissues by the 
methods of Holmann*® and of Slater and MorelB®, respectively. Five 
samples of each fish were analysed. In Table i and 2 are given the 
zoological and common names of the fish together with the’average thia- 
u^d riboflavin contents of the different tissue in mg, per 100 Gm* 
of fresh tissue. 

Discussion 

From the Table Nos. i and 2 it could be seen that heart, liver, spleen 
and glands are rich sources of thiamin; muscle, however, is poor in the 
vitamin. It is likely that the lower content of thiamin in this tissue 

Pare! BomblyTz^ Physiology, Biocbemistry Section, Seth G. S. Medical College," 



Table i. Thiamine Content in mg jioo Gm. of Fresh Tissue. 
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PRADHAN 6- CHITRE—THIAMINE 6* RIBOFLAVIN IN FISHES 

may be' due to the presence of the thiaminase in larger concentration 
and that some amount of vitamin was destroyed during the interval 
between the catch of the fish , and the analysis of the tissues. This 
may be true only when it is found that other tissues are comparatively 
poor in thiaminase. The investigation in this direction is in progress. 

As regards riboflavin, the same is practically true with the exception 
of the gonads which are very poor in this \dtamin. The level of this 
vitamin content is however much lower in the tissues than that of thiamin.. 

The thiamin and riboflavin content of different tissues, showed a 
great variation. It may be either due to the difference in metabolic 
activity of the tissues or the time of the season when the catch was 
effected. A further study has been undertaken to note the seasonal 
changes in the vitamin contents of the tissues. The results' will form a 
part of a future publication. 

Summary 

Seven varieties of salt water fish available in Bombay waters were 
investigated for their thiamine and riboflavin content in different tissues. 

It was found that the tissues like, heart, spleen and gonads were rich 
in this vitamin while the muscle was comparatively poor. This was 
probably due to the presence in greater concentration of the thiaminase 
in this tissue than in others. 

The same was practically true as regards the riboflavin content 
of the tissues with the exception of gonads which were very poor in this 
vitamin. The vitamin contents showed considerable variations in 
different samples. This was probably due to the seasonal changes in the 
metabolic activity of the tissues. 
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ERRATA 

In the article AUREOMYCIN IN ENTERIC FEVER, Preliminary Communi¬ 
cation, by B. B. Yodh-and B. J. Vakil, on page 561, in Table 4, under the beading 
of concentration of Aureomycin per c.c. of broth, mgm. should be read as micro- 
gin's (It) and on page 562, in the 4th paragraph, 17th line, 80 mg, should be read 
as 80 microgms (It) per c.c. 



MEDICAL PROGRESS 


THE SURGICAL TREATMENT OF PORTAL HYPERTENSION 

A REVIEW 
E, J. Borges * 

In recent years there has been considerable interest in surgical 
methods of treating portal hypertension, and several novel procedures 
have been advocated and practised. It is the purpose of this article 
to review the literature that has appeared on the subject. 

Portal hypertension results from obstruction to the portal venous 
system. This obstruction may be in the liver, the result of hepatic 
disease, or outside the liver. Intra-hepatic obstruction is most commonly 
due to cirrhosis of the liver, and this is responsible for over 8o per cent 
of cases of portal h3^ertension met with in practice. Extra-hepatic 
obstruction may result from various causes. These have been classi¬ 
fied by Whipple^^ and later by Linton^’^, into congenital and acquired 
types. The congenital type is represented by obliteration, stenosis* 
and atresia of the portal vein which starts in infancy. The acquired 
variety may be the result of thrombosis, abdominal injury followed by 
fibrosis, and the pressure of tumors and other masses in the abdomen. 

The consequence of portal obstruction is back pressure, and as the 
portal system of veins has no valves, this pressure is passed on to all the 
tributaries, giving rise to dilatation of all collateral routes, enlargement 
of the spleen, and varicosities. Thus are formed internal haemorrhoids 
and gastro-esophageal varices. Bleeding from the latter may be very 
serious and lead to death, particularly in subjects of hepatic cirrhosis 
who are debilitated and have poor liver function. 

However, it is not every case of portal hypertension that is com¬ 
plicated by bleeding from esophageal varices. The reason for this lies 
in the inconstant nature of the anastomosis between the portal and sys¬ 
temic circulations at the cardio-esophageal area. Kegaries^” in 1934 
showed by careful injection studies that there exists in the submucous 
■and submuscular planes fine anastomotic channels between the gastro- 
cardiac veins and the lower esophageal veins. In some cases the anas¬ 
tomotic network is poorly developed; It is in these cases of ill developed 
anastomoses that esophageal varices are not likely to form, whilst portal 
hypertension arising in subjects with a rich anastomotic network is 
likely to result in varices. 

When bleeding from esophageal varices has occurred' the case be¬ 
comes a serious problem. Linton^^ has found that in 36 per cent of 


* Department of Surgery, Tata Memorial Hospital, Bombay. 
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these patients bleeding is fatal. According to Blakemore^, a patient 
of liver cirrhosis who has bled from esophageal varices once has only a 
50 per cent chance of being alive after one year. From this it follows 
that esophageal bleeding, once it has occurred, calls for some treatment 
that will remove the varices or reduce the pressure in the portal system. 
Various methods of treatment have been in use and new ones have been 
devised. They may be classified as follows:— 

1. Encouraging the formation of new collaterals, 

(a) Omentopexy (Talma-Morison). 

(b) Mediastinal packing (Garlock and Som). 

2. Reducing portal circulatory volume. 

(a) Splenectomy. 

(b) Ligation of splenic arteiy. 

3. Attacking the varices or site of bleeding directly. 

(a) Sclerosing injections. 

(S) Pressure, 

(c) Ligation of gastric vessels. 

(d) Gastric transection and re-suture (Tanner). 

(e) Cardio-esophageal resection, 

(/) High gastric resection or total gastrectomy. 

4. Large venous shunt operations. 

(a) Spleno-renal shunt. 

(b) Porta-caval shunt. 

OMENTOPEXY 

Talma^® in Holland {1898) and Rutherford Morison^® in England 
{1895) independently attempted to treat cirrhosis of the liver with 
ascites by trying to establish new collateral vessels by attaching the 
omentum to the anterior abdominal wall. This procedure with its 
modifications is referred to as the Talma-Morison operation. The 
surfaces of the liver and spleen are also vigorously rubbed to promote 
adhesions to, and new vascular channels through, the diaphragm and 
parieties. The immediate mortality of this operation is about 15 per 
cent and if the cases are properly selected s3nnptomatic relief of ascites, 
etc., occurs in a small percentage of cases (Grey Turner)However, 
many patients fail to improve because the adhesions and new vascular 
channels that form are feeble and not adequate enough for relief of 
hypertension, and so the operation is rarely performed to-day. 

MEDIASTINAL PACKING 

That packing the mediastinum with gauze' might result in cure of 
bleeding from esophageal varices was accidentally discovered at the 
Mount Sinai Hospital, New York City in 1941. A patient with these 
varices suffered a perforation of the,cervical esophagus during esopha- 
goscopy. The posterior superior mediastinum was drained through a 
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cervical incision and gauze packing introduced. The patient recovered 
and had no subsequent attacks of haemorrhage for over the eight years 
that he was followed®. Apparently the packing resulted in the formation 
of granulation tissue in the para-esophageal region, and the new blood 
vessels so created helped to carry away the blood from the varices and 
remove some of the load on the portal circulation. Garlock and Som® 
have recently published their experience with mediastinal packing used 
■for this purpose. In 8 patients so treated, there were two failures, and 
six satisfactory results. In the early cases only packing of the postero- 
superior mediastinum was done, but subsequently the authors have 
extended the operation to include packing of the entire posterior me¬ 
diastinum from the aortic arch to the diaphragm at a second stage. 

At the first stage a left oblique cervical incision is made along the 
anterior border of the sternomastoid muscle and the lateral and posterior 
surfaces of the ,esophagus separated from the prevertebral fascia as far 
down as possible. Into the space so created dry plain gauze is lightly 
packed, one end of which emerges from the lower angle of the cervical 
incision. The packing is removed after 10 days without much difficulty- 

The second stage is attempted in selected patients as the opera¬ 
tion is of some magnitude. The chest is entered through the bed of the 
resected seventh rib on the right .side. A longitudinal incision is made 
along the mediastinal pleura over the esophagus, the pleural flaps are 
preserved while the esophagus is freed from its bed. Three strips of 
one inch wide single thickness gauze packing are placed longitudinally 
along the esophagus. A channel is then bluntly dissected between the 
parietal pleura and the thoracic cage, and the long ends of three pieces 
of gauze are withdrawn beneath the lateral flaps of mediastinal pleura 
through this channel to the exterior by way of a stab wound. The 
mediastinal pleural flaps are stitched together and the chest is closed 
without drainage. The packing is slowly removed without difficulty 
after 12 to 14 days, with the patient anaesthetised. 

Garlock and Som feel that in cases of hsematem^sis associated with 
portal hypertension, the simpler operation of mediastinal packing in 
one or two stages would be worth trying before considering the more 
hazardous and complicated venous shunts. 

SPLENECTOMY AND LIGATION OF SPENIC ARTERY - 

The spleen contributes a large volume of blood to the portal cir¬ 
culation. It has been estimated®® that about 20 to 40 per cent of portal 
blood comes from the spleen. Removal of the spleen, therefore, tends 
to reduce the portal blood volume, and at the same time severs the 
short gastric veins that directly feM the varices. It was Banti in 1894 
who first suggested splenectomy to 'Cure hsematemesis in cases of cirrhoSs 
with splenomegaly and splenic anaemia. The term Banti’s disease 
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however, is now applied to a condition which primarily begins with a 
thrombosis of the splenic vein and results in splenomegaly and splenic 
anemia going on to hepatic cirrhosis with a fatal termination. Splenec¬ 
tomy is successful in controlling h®matemesis in Banti’s disease in a 
large percentage of cases. Pemberton and Kiernan^® have reported 
208 cases of splenic anaemia of whom 173 had experienced one or more 
attacks of haematemesis. Thty were all treated by splenectomy. The 
survival rate after operation for five years, was in these cases, 54.8 per 
cent, and for 10 years, 42 per cent. We have experience of only 3 patients 
with Banti’s disease who were all treated bj^ splenectomy. There has 
been no recurrence of bleeding in one case for over 4 years. 

In some cases the liver cirrhosis may be well advanced and the liver 
function and general condition of the patient very poor, thus making 
any major operation a risky one. For these cases a simple ligation of 
the splenic artery often suffices to tide them over a pritical period. The 
spleen gradually atrophies after the ligation, and a sort of functional 
splenectomy results. Cole et ah’’ recommend this operation in bad 
risk cases. 

Together with splenectomy in some cases a spleno-renal shunt 
operation may be combined. This operation will be discussed later. 

DIRECT ATTACK ON VARICES 

Sclerosing Solutions :—Direct injection of the varices with scleros¬ 
ing solutions throjigh the esophagoscope has been advocated. Although 
logically, the. procedure appears to be unsound, in as much as one at¬ 
tempts to obliterate collaterals that nature has provided to drain the 
portal system, those who have used the method have reported satisfactory 
results. Moersch^^ of the Mayo Clinic has recorded 22 cases so treated. 
In more than half the number there was no recurrence of bleeding from 
3 to 7 years after the injection treatment. In the only case we had the 
occasion to use this procedure, the bleeding was controlled for one year, 
after which the patient succumbed from uncontrollable hsematemesis. 

Local Pressure :—^The first aid principle of stopping bleeding by 
the use of local pressure at the bleeding site has been used in these cases. 
'Rowntree^® has described a method which was successful in one case- 
He used the Miller-Abbott tube with the balloon shifted a little higher 
up the tube. The tube is then passed and adjusted so that the balloon 
lies at the lower end of the esophagus. Distending the balloon causes 
local pressure to bear on the bleeding area. 

Ligation of Gastric Vessels :—Bleeding from esophageal varices 
, might also be checked by ligating the feeding vessels, the short gastric 
veins on the greater curvature, and the left gastric vein. This opera¬ 
tion is seldom done alone, forming as it does, a step in the operation of 
splenectomy. But in a poor risk case it may conceivably be done as a 
hurried procedure. 
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- > Tanner^i has advocated ligation of the vasa-brevia together with a 

high transection and resuture of the stomach to interrupt the venou^ 
feeders to the varices. After transection of the 'stomach, the upper 
stump is raised and this facilitates exposure and ligation of all veins on 
the posterior aspect of the stomach. The left gastric vein is sectioned, 
but the left gastric artery is preserved to maintain the blood supply 
of the stomach. 

Cardio-esophageal Resect ion .'—Phemister and Humphreys^'' have 
performed an excision of the varices-bearing area as a direct attack on 
the bleeding site. Cardio-esophageal resection and total gastrectomy 
have been used by them. The follow up of their cases has not been 
long enough to correctly evaluate the procedure, but one feels that 
very few patients would qualify for this approach to the problem be¬ 
cause the operation is rather formidable for patients with poor liver 
function. 

High Gastric Resection and Total Gastrectomy : —Baronofsky^ and 
Wangensteen believe that the cause of haemorrhage from the varices 
is that the mucous membrane at this site is more vulnerable to the acid 
of the gastric juice because of venous stagnation in these areas. They 
have tried to remove the acid factor by performing a high gastrectomy 
or total gastrectomy in 8 patients. There was a mortality of 50 per 
cent and the follow up of the rest is too short for evaluation. A total 
gastrectomy would disconnect the esophagus from the gastric veins. 
But a new system of varices may develop at the jejuno-esophageal 
anastomosis. Altogether these operations appear to be too drastic for 
regular use in these cases when other measures are available. 

VENOUS SHUNT OPERATIONS 

The first porta-caval shunt operation was performed as an experi¬ 
mental measure in dogs by the Russian physiologist Nikolai Eck® in 
1877. Ever since then surgeons have been interested in the clinical 
application of this principle for the relief of portal hypertension. Vari¬ 
ous attempts were made but success was not achieved until Blakemore^ 
and his associates in 1945 devised an operative procedure which made 
the anastomosis easy to perform. Their method consisted of the use 
of a vitallium tube liried by a venous graft which prevented thrombosis 
at the anastomosis. The tube was used to produce an anastomosis bet¬ 
ween the splenic and renal veins after both the spleen and left kidney 
were removed, or a direct communication between the portal vein and 
the inferior vena cava. 

Spleno-renal Anastomosis :—^The spleen is mobilised, separated 
from the pancreas and the colon, and the short gastric veins ligated. The 
splenic vein is is(i»lated, taking care to preserve its full length. The 
splenic artery is tied and the vein severed close to the spleen. The 
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latter is removed^ The splenic vein is separated from the pancreas by 
ligating the short pancreatic veins. At least 8 centimetres of the vein 
are necessary for the anastomosis. A rubber covered clamp controls the 
proximal end of the vein. The kidney is exposed transperitoneally and 
the renal vein isolated. The kidney is then removed. The splenic vein 
is passed through a vitallium tube and the end roiled back over the tube 
like a cuff. The cuff end of the tube is then inserted into the end of the 
renal vein which has already been controlled by a rubber clamp. The 
tube is fixed in place by a silk ligature. In this way the intima of the ^ 
splenic vein is brought into contact with the intima of the renal vein, and 
so the chances of local thrombosis are reduced.' 

Porta-caval Anastomosis :—Through a right paramedian incision 
the portal vein is mobilised from the bifurcation at the liver to the origin 
of the splenic vein. Mobilisation of the duodenum to the left helps 
considerably. A rubber clamp is placed on the vein near the origin of 
the splenic, and the vein divided near the liver. The stump is passed 
though a vitaUium tube. Two purse string sutures of No. 3 Deknatel 
silk are inserted on the inferior vena cava around the spot selected for the 
union. • The portal stump and tube are then inserted into the interior 
vena cava whose circulation is controlled by means of two rubber covered 
clamps. Details of the operation are described very well in a paper of 
Blakemore and Lord.^ 

The principle of the operation having been firmly established modi¬ 
fications of technique and procedure soon followed. It was early re¬ 
cognised that porta-caval shunt operations were not satisfactory. In 
a number of patients it was impossible to isolate the portal vein because 
of the extreme vascularity in that region. Also Whipple^® and his 
co-workers showed in their studies on dogs with the Eck fistula that the 
only blood that reached the liver in these cases, came through the hepatic 
artery with consequent ischemia and hepatic insufficiency. Because 
of these two considerations it appears that a spleno-renal shunt is to be 
preferrfed. 

In 1947 Blalock® performed a comparable series of end-to-end 
spleno-renal anastomosis in dogs using his suture method on the one 
hand and the vitallium tube method on the other. He found an incid¬ 
ence of thrombosis of 27 per cent in the suture group and 73 per cent in 
the non-suture group. This suggests that the suture method is superior. 
The absence of any foreign body and the minimal interference with the 
vasa-vasorum in the suture technique may be responsible for the better 
results. ■ ■ ■ 

. " ■ With-the-use-of.:the suture technique-it became clear that there was 
no-need’-to- sacrifiee- the kidney -when a -splenorrenal 'anastomosis -was 
undertaken.-- The,operation of choice therefore seems-to’be a’splen'ec: 




